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CARRIER AIR CONDITIONING 
FIVE-YEAR REVIEW SIGNATURE COVER 

SITE NAME, LOCATION, AND EPA ID 
Carrier Air Conditioning 
97 Byhalia Road 
Collierviile, Tennessee 38017 

TND04406222 

SITE STATUS 
Carrier Air Conditioning was finalized on the National Priorities List in 1990. The remedy is 
complete. The Site was a PRP-lead RI/FS and is a PRP-lead RD/RA. The Site has continued 
operating a manufacturing facility during the Superfiind investigation and cleanup. Some 
development has occurred adjacent to the Carrier Site; however, the physical conditions on the 
Site - and most importantly in the impacted areas - remain the same. 

REVIEW STATUS 
The Five-Year Review conducted at the Carrier Site is required by policy. Treatment is ongoing, 
and hazardous substances are still present on Site at concentrations above protective levels for 
unrestricted exposure and unlimited use. When the remedial action is complete, the remedy will 
achieve unlimited use and unrestricted exposure, but the remedial action will need more than five 
years to complete. The Preliminary Close Out Report, October 31, 1995 is considered the 
"trigger" for this five-year review. The next Five-Year Review will be required in 2005, five years 
from the completion date (i.e., signature date) ofthis Five-Year Review Report. 

RECOMMENDATIONS AND REQUIRED ACTIONS 
Routine maintenance will be conducted to continue optimum performance ofthe soil vapor 
extraction systems and the groundwater pump and treat system. Soil borings in the source areas, 
the Main Plant Area and the North Remediation System, will be collected and evaluated to 
determine if shutdown ofthe soil vapor extraction systems is viable. 

PROTECTIVENESS STATEMENT 
The remedy implemented at the Main Plant Area, North Remediation System, and Water Plant #2 
at the Carrier Site are protective of human health and the environment. Results ofthe Five-Year 
Review indicate that: 

• Mass removal at the two soil vapor extraction treatment areas is ongoing, and significant 
mass reduction has occurred since the systems were installed. Approximately 14,100 
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pounds of TCE have been removed from soils and shallow groundwater. 

Groundwater extraction rates are being maintained at levels sufficient to contain the TCE 
plume. The Collierviile wells have maintained production at 1 MGD with little downtime. 
Approximately 3,719 pounds of TCE have been removed from the Memphis Sands since 
the system was installed. 

Conditions at the Site are not expected to change in the near fiature, given the area's land use 
(industrial/commercial) and zoning controls currently in place. Access controls and surface 
conditions (e.g., pavement in the Main Plant Area) are adequate to prevent exposure. 

^ ^ ^ t i C ^ 

Date Richard D. Green 
Waste Management Division Director 
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Five-Year Review 
CAC Site 

August 24, 2000 

1.0 INTRODUCTION 

A Five-Year Review of the soU and groundwater remedial actions implemented at the Carrier 

Air Conditioning (CAC) Superfund Site in CoUiervUle, Tennessee. This review was conducted 

during June and July 2000, and is documented in this report. 

Tlie purpose of a five-year review is to determine whether the remedy at a site is protective of 

human health and the environment. The methods, fmdings, and conclusions of reviews are 

documented in five-year review reports. In addition, five-year review reports identify 

deficiencies found during the review, if any, and identify recommendations to address them. 

This review is required by poUcy rather than statute. PoUcy reviews are five-year reviews that 

EPA beUeves should be conducted, as a matter of poUcy, although they are not expressly 

required by CERCLA Section 121 (c). WhUe most poUcy reviews are of remedies selected 

prior to the enactment of the Superfund Amendments and Reauthorization Act (SARA), some 

are post-SARA remedies (e.g., response actions where, upon completion ofthe remedial action 

no hazardous substances wiU remain, but five or more years are required to reach that point.: 

The remedy at the CAC Site includes three remediation systems: 

• SoU vapor extraction (SVE) in the main plant area (MPA), completed in 1995. 

• SVE in the North Remediation System (NRS), instaUed in 1989. 

• Air stripping at the municipal water supply weUs (the Town of CoUierviUe's Water 

Plant #2) immediately northwest ofthe facility, implemented in 1990. The Water Plant 

#2 weUs are used to contain contaminated groundwater migrating from the Site. This 

was formalized as the final remedy in the USEPA's Record of Decision (ROD) and 

subsequent design documents (1994). 

Both the NRS and Water Plant #1 systems were completed before the remedial investigation 

and feasibility study (RI/FS). To document construction completion, USEPA prepared a 
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Prehminary Close Out Report (PCOR), October 31, 1995. The PCOR was written when the 

MPA system was completed in 1995. The PCOR is considered the "trigger" for this five-year 

review. Treatment is ongoing, and hazardous substances are stiU present onsite at 

concentrations above levels protective of unrestricted use. 

Five-Year Review Report Format 

The format for this review has been adopted from the USEPA Draft Guidance for Conducting 

Five-Year Reviews (AprU, 1999). Elements of the five-year review are presented as outUned 

below: 

• Section 2 presents the site location information and the history of the CAC site, 

including a summary ofthe RI/FS and remedial design/remedial action (RD/RA). 

• Section 3 summarizes the risk conclusions and cleanup goals developed during the 

RI/FS, and assesses the impact ofany changes in risk information. 

Section 4 discusses the remedial actions implemented at the site, their performance, the 

site inspection of each remediation system, and conclusions regarding remedy 

effectiveness. 

Section 5 documents interviews conducted during the five-year review process, as weU 

as identifies aU documents reviewed. 

Section 6 presents the five-year review assessment with respect to the site-wide remedy. 

Section 7 documents deficiencies identified during the review, presents 

recommendations for site improvements, and recommends a tuneframe for the next 

five-year review. 
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Section 8 issues the protectiveness statement for the CAC Site, 
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2.0 SITE BACKGROUND 

This location summarizes the Site's setting and history, mcluding a summary of the RI/FS and 

remedial design/remedial action (RD/RA). 

2.1 Physical Characteristics 

The Carrier Site is located on the westem side of the Town of CoUiervUle, Shelby County, 

Tennessee (population approximately 30,000). The site, shown in Figure 2-1, is located near 

the mtersection of U.S. Highway 72 and ByhaUa Road with the nearest residential area bemg 

approximately 100 feet North of the Site boundary adjacent to the CoUierviUe municipal weU 

field. 

The Site is in the Gulf Coastal Plain, which is a major physiographic subdivision distinguished 

by gently rolling topography and a characteristicaUy thick layer of loess deposited during 

Pleistocene glaciation. Because of the gently rolling topography, the site has been graded and 

fiUed in various locations in order to change drainage pattems and adapt the land for 

manufacturing use. 

Anomalous areas of loess deposition are associated with aUuvial plains of Mississippi River 

tributaries that cross the area. These rivers include the Wolf River, the Loosahatchie River 

and Nonconnah Creek. Nonconnah Creek runs through the southem site boundary. 

The nature of the Site is such that avian or terrestrial wUdUfe would not be drawn to the site. 

Any wUdlife near the site is expected to be mmimal, given the amount of development in the 

area. Since the impacted areas are within the working area of the manufacturing faciUty, 

wUdUfe is not expected to be present in impacted areas currently undergoing remedial actions. 
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1.1 Land and Resource Use 

A site map is shown in Figure 2-2. 

Prior to 1967, the Site consisted of maintained vegetation (i.e., grasses and trees). In 1967 the 

Town of CoUierviUe purchased the property, constructed industrial buUdings, and purchased 

industrial equipment for the Site. In March 1967, the property, buUdings, and equipment were 

leased to Carrier Air Conditioning Corporation. Later the same year, Carrier began 

manufacturing residential heating and air conditioning units at the Site. 

Also in 1967, the Town of CoUierviUe instaUed a weU field for potable water on the northwest 

comer of the Site. The operation, consisting of two extraction weUs, a treatment plant, and a 

storage tank, is identified as Water Plant #2. Currently, under frequent monitoring, the wells 

provide up to 1.4 miUion gaUons per day (MGD) of potable water to the Town of CoUierviUe. 

In 1987, Carrier purchased the facility from the Town of CoUiervUle, excluding the northwest 

parcel on which Water Plant #2 is located. 

With the current strict zoning, the long term, future use of the Site would be for continued 

industrial use. The Site is an operating faciUty and wiU continue to be so for the foreseeable 

future. 

With the exception of Nonconnah Creek, surface waters do not exist on Site or adjacent to the 

Site. Town and county ordmances restrict the use of the shaUow water bearing zone and the 

Memphis Sand aquifer. The Memphis Sand aquifer is the primary drinking water source and 

is regulated by the Memphis Shelby County and the Town of CoUiervUle to prohibit 

instaUation of weUs m the Memphis Sand aquifer or shaUow aquifer without a permit. 

Therefore, shaUow groundwater is not currently used for domestic purposes in the immediate 

area. The nearest municipal weU in the Memphis Sand aquifer, is located adjacent to the 

northwest comer of the Site. 
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Current groundwater pathways exist for the local residents supplied by the ColUerviUe 

municipal water supply system. Actual exposure to groundwater contaminants (through the 

municipal system) is minimized (or eliminated) by engineering controls (i.e., air stripping of 

municipal weU water prior to distribution). 

2.3 History of Contamination 

In the process of assembUng air conditioning units, aluminum sheeting is stamped and 

assembled with copper tubing to form air heat exchangers. Stamping and forming oUs and dirt 

are removed from these parts prior to final assembly. UntU about 1986, trichloroethyiene 

(TCE) was the primary solvent used to degrease and clean these parts. 

Contamination Sources 

In 1979 and 1985, TCE releases occurred from solvent storage systems to an area just south of 

the main manufacturing buUding. The approximate release areas are shown on Figure 2-2. 

The 1979 release, which occurred from a vent degreaser pipe, was estimated to be several 

thousand gaUons. In 1985, approximately 500 gaUons of TCE was released from a pipe 

associated with an aboveground storage tank in the same vicinity. SoU removals were 

performed by Carrier foUowing both spiUs. 

In the rear of the facUity, a wastewater lagoon operated by the plant from 1972 to 1979 

apparently received TCE- and zinc-contaminated waste sometime during its seven-year 

operational period that resulted in contamination of lagoon sediment. Impacted sediment was 

removed from the lagoon prior to closure, and in 1989 a soU and groundwater treatment 

system (the NRS) was instaUed. 

As a result of the 1985 spUl, monitoring weUs were installed at the faciUty to monitor 

groundwater. Since 1985, the Tennessee Department of Environmental Conservation (TDEC)' 

required groundwater monitoring on a regular basis. In 1986, low levels of TCE were 

' This agency was formerly known as Tennessee Department of Health and the Environment (TDHE). 
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detected in the groundwater from the two extraction weUs m the Town of CoUierviUe's Water 

Plant #2. No TCE was found in treated water (i.e., water just before it enters the 

Town's distribution system) from the two extraction wells. In 1990, air stripper treatment 

systems (packed aeration towers) were instaUed by Carrier at Water Plant #2 to provide 

additional assurance that the Town's drinking water supply would meet Safe Drinking Water 

Act (SDWA) maximum contaminant levels (MCLs). 

In 1987 and 1988, under an agreement with TDEC, Carrier conducted an extensive Site 

investigation. Sampling indicated measurable amounts of TCE in the soils and smaUer 

amounts in the groundwater at the Site. The Site mvestigation also confirmed the earlier 

findmg of low TCE concentrations in the groundwater from Water Plant 2. 

The Site was proposed for Usting on the federal National Priorities List (NPL) in 1988. 

Carrier and USEPA signed a consent decree in 1989 to perform the RI/FS, and the Site was 

Usted on the NPL in 1990. 

Remedial Investigation 

As a result of the spiUs, the USEPA ordered that an RI/FS be conducted to determme the 

extent of contamination from TCE source areas to groundwater, specificaUy shaUow 

groundwater. The Remedial Investigation (RI) was performed in multiple phases during 1990 

and 1991, with draft RIs submitted throughout 1991 and a final document (including a 

Baseline Risk Assessment (BRA) produced in 1992. 

Previous investigations at the Site initiated by TDEC had resulted in the installation of fifty-

five soU borings. Eighteen of these borings were completed as monitoring weUs; ten in the 

fluvial terrace deposits above the Jackson clay and eight within the Memphis Sands aquifer 

beneath the Jackson clay layer. In order to complete the determination of extent of 

contamination, a series of thirty-two additional borings were augered on Site during the RI. 
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Contaminants found left on Site were TCE, cis-1,2-dichloroethylene (DCE), trans-1,2-

dichloroethylene, tetrachloroethene (PCE), vinyl chloride, and zinc. 

The RI verified the contaminants of concem at the Site, identified both the MPA and the 

former lagoon as primary source areas, and calculated soU cleanup goals protective of 

groundwater. The BRA (detaUed in Section 3) concluded that there were no risks to onSite 

workers due to ingestion or direct contact of exposed, contaminated soU. 

Hydrogeologic Setting 

The RI also included an assessment of complex hydrogeologic setting of the Site. A shaUow, 

non-potable aquifer (found in fluvial terrace deposits), usuaUy only a few feet thick, was found 

across the Site. The RI postulated that this zone is primarUy perched groundwater. The 

Jackson clay, which has since been referred to as the "Jackson/Upper Claibome formation," 

underUes fluvial deposits. SUts and clays typical of the Jackson/Upper Claibome sequence 

were not encountered in borings completed south and east of the Carrier faciUty. Rather, 

surficial loess and fluvial deposits were deposited directly over the primary drinldng water 

aquifer in the Memphis area, the Memphis Sand. These data indicated that the perched 

groundwater zone encountered beneath the MPA was hydrauUcaUy connected with the 

Memphis Sand southeast and east of the Carrier faciUty. Groundwater in the Memphis Sand 

flows from the southeast, beneath the Carrier facUity, and then to the northwest, to 

Water Plant #2. 

Contaminants exceeding maximum contaminant levels (MCLs) were quantified in both shaUow 

(fluvial deposit) and deep (Memphis Sand) weUs during the RI. The RI postulated that 

contaminants had migrated from source areas along the top of clay "downslope" to the 

southeast, where the absence of the Jackson/Upper Claibome unit aUowed direct infUtration of 

contaminants into the Memphis Sand. Aquifer testing during the RI indicated that municipal 
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pumping at Water Plant #2 controls groundwater flow beneath the Site, and confirmed that 

there was indeed hydrauUc connection between the two units where clay was absent. 

The BRA for groundwater contamination resulted in risk ranges exceeding lE-04. Given the 

proximity to Water Plant #2 and the presence of Site contaminants in the municipal water 

supply, the BRA was evaluated using a residential drinking water scenario. However, 

treatment of groundwater prior to entry to the Town's drinking water distribution system 

estabUshed at Water Plant #2 during 1990 was noted to eliminate this risk and reduce 

contaminant concentrations to below SDWA MCLs. 

Carrier performed an FS for the Site in 1992. The FS discussed six remedial altematives for 

the CAC Site. The need for remedial actions was identified in three areas: the fomier lagoon 

area, the MPA, and the Memphis Sand Aquifer. The document compared various remedies 

and treatment technologies for each of the three areas. 

USEPA issued the fmal ROD for the Site m September 1992, which documented the selected 

remedy for the CAC Site. The remedy consisted of: 

• Institutional controls limiting future land use at the Site to industrial, and limiting 

water weU construction in the area which may adversely impact containment at 

Water Plant #2. 

• Continuation of the SVE system at the NRS (instaUed in the former lagoon area). 

• InstaUation of an SVE system in the MPA. 

• Containment of the groundwater plume using Water Plant #2 weUs, with ongoing 

treatment of extracted groundwater via air stripping. 

11 
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Remedial design activities began at the Site in 1993. 

2.4 Site Chronology 

Table 2-1 is a chronology of events related to the Site investigation at the CAC Site. 

12 
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Date 

Table 2-1 
Chronology of Events 

Event Additional Infomiation 

wmM 

1972 

iiiiiii 

1981 

iiiiii 

iliiiiiliiilli^i^iiiiiliii 
iiiiiiiii|l|rc|iiii!|ii||ij 

iiiiii|iilil^iiiiiii|iilii||pii:^^^ 
iiilliilpiliiiiiiiliiiiiiiiiiiMiiiiift 

iiilsiiiiiiiliiiiliiii«i 
|i|||i|||iii i©iii|ii|i 

Carrier installs wastewater lagoon (surface impoundment) north of plant. 

|||^||||i:i i||||i;i|||||^^ 

;;i;i|ĵ i|:i;|i;i;||i;i;|||i||i|̂  
li!li:iliiii|p|iili;||i;ii^ 

Wastewater lagoon is closed. 

Sometime between 1972 to 1979 the wastewater lagoon 
received TCE- and zinc-contaminated waste, resulting in 
contamination of lagoon sediment. 

liliilliliiii^|ili||^ 
||||;i|i||||||i;|aisi;i|i 

Carrier removes approximately one foot of contaminated 
sludge from the base of the lagoon for offSite disposal. 

iiii)iisiiiiî iiiisiiiiiiî ^^ 
:iij^|jc«ii||i|i|iili^ 

1985 Spill of approximately 500 allons occurs from TCE aboveground storage 
tank south of main manufacturing building. 

Carrier installed monitoring wells at the Site to monitor groundwater. 

Tank, associated piping, and up to 15 feet of contaminated soil 
was excavated and shipped offSite for disposal by Carrier. 

Groundwater monitoring at the Site continued on a regular 
basis. 

wmm W^i^l^^i^^XMim^^^^M Low levels of TCE detected in tbe groundwater from the two 
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Table 2-1 
Chronology of Events 

Date Event Additional Information 

iiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiliiiiiiiiiiiiiiiiiiiiliiiiiiiî  
|iiiiiiiiiiiiiiiiiiiiiiiiiiiii|i|:iiiii;i;iiiiiiiiiiiiiiiiiiiiij|ii 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

1987 On December 14, Carrier purchased all the property in the lease from the Carrier is still the current land owner. 
Town of Collierviile. 

Site is placed on TDEC's List of Hazardous Substances Sites. 

Carrier initiates an extensive, voluntary site investigation under an Sampling indicated measurable concentrations of TCE in soil 
agreement with TDEC through 1988. and lower concentrations in groundwater. Sampling 

confirmed TDEC finding of low TCE concentrations in 
Water Plant 2 groundwater. 

| | | | i i i i ; ; : i : i i i ; i | | i ; i | i | | i i | ; i |^^^ 

iiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiii-iiiiiiiil̂ ^^ 

1989 In September, Carrier and EPA sign CERCLA Consent Order. Under this order, Carrier agrees to perform RI/FS to 
determine the type and extent of contamination at the Site and 
identify remedial action altematives. 

Carrier installs a groundwater removal and treatment system and soil vapor 
extraction (SVE) system in the former wastewater lagoon (the North 
Remediation System, or NRS). 

|jss©iiiii;iiiiiii;iii;iiispiifl^ 
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Table 2-1 
Chronology of Events 

Date Event 

l|i|||iliiii|||illi||i|ii|^^ 

iii|liii;iiiijiiiii|i|ifli 

iilliliiiiiiiiillliiiiiiiiiiill^^ 

Additional Infomiation 

(packed aeration tower.'?) Mi 

iiill!i§iiiliiliiiiiiiiliiii^^ 
amounts of TCE and its degradation products 

isi 

iiiiiiiii|||(liiiii|ilillB 

1992 

;liliiii;i|iiS;i;ii!iiii;;iii^ 

i|i|£^p||iiii|iii?|ii|jtp^ 
|i|||i|||||ii|||iiiili||^ 

The RI/FS Reports and Proposed Plan for the Site are fmalized and released 
to the public 

The RI outlined investigation findings and the FS identified the 
need for remediation in three areas: 

(1) former lagoon area (to address impact of former 
discharges to lagoon) 

(2) main plaint area or MPA (to address impacts from the 
1979 and 1985 TCE spills) 

(3) Memphis Sand aquifer (to contain onSite groundwater 
plume that had been impacted as a result of soil 
contamination). 

Six remedial altematives for the Site were also presented. 

1992 (Cont'd) EPA Regional Administrator Greer C. Tidwell signs the Record of Decision Site remedy consisted of: 
(ROD) which documents the selected remedy for the Site. • Institutional controls Umiting future land use at the 
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Table 2-1 
Chronology of Events 

Date Event Additional Infomiation 

fmm 

1994 

Supplemental aquifer testing using the Town of Collierville's wellfield to 
support groundwater remedy design and to gauge the wellfield's adequacy to 
contain the contaminated Memphis Sand plume 

lij|||§ii|i$i|||||ii;i;iiii||ifflip 
|i||i|||iliiiiiii|i:|||si^i|^^^^ 

MPA SVE Project Design and Groundwater Remedy Design documents 
were submitted. 

site to industrial, and limiting water well construction 
in the area (restrict installation of wells which may 
adversely impact containment at Water Plant #2). 
Continuation of the SVE system (NRS) in the former 
lagoon area. 
Installation of an SVE system in the MPA to treat 
contamination that resulted from the 1979 and 
1985 spills. 
Containment of the groundwater plume using the 
municipal well field at Water Plant #2, with ongoing 
treatment of extracted groundwater via air stripping. 

Construction on the MPA SVE system was initiated. 

Installation of downgradient/point-of-compliance monitoring wells MW-60 
and MW-62 occurred. 

The system was installed to treat contamination that resulted 
from the 1979 and 1985 spills. 

mmm ;i;i|||||!|^i;i;;!i!ii|||i|i||Jiiiii^ 
ii:i|||p|||ii;iil|||i|||ai|ii|^ 
:iii||iiii|||iiit|ii|iiii 

;:;ipiilii|llipl^^ 
:;:;| | | | | |;ii | | |ii |;;ij^|? 

;iiii|il|i|i|(!^|i;|f|fiW^ 
:i|^miiiiii;siiiuii^i^ 

|i;i;|||||^|a:i;i]||^i;iife|lii!ife^ 
|ii|i|||iiiiiii|i|t|ii|iiiii 
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Date 

1996 

Table 2-1 
Chronology of Events 

Event 

Modifications to the MPA SVE system and testing of the new equipment 
were performed in February 1996, immediately followed by system re-start. 
Supplemental modeling of the degree of containment provided by Water 
Plant 2 was performed in July and August 1996, during a month-long shut 
down of the Town wells for maintenance. 

Additional Infomiation 
system has been operating continuously since installatioi5. 

liiSliii; 

1998 

Soil borings were completed at the NRS to assess effectiveness of the NRS 
SVE system in December. 

iii;iii||iii^ii!iiiiiiill^^^^ 
iiiii|jjlpiiiii|ii||^ 
| i | | | l i | |pii i l i l i i l l | i i i | i^^ 
ili|||iiilii|i|lii|iii|liil^ 
iiii||iii|ii|ii|iiilsiii|i|iiiiii 

|il|i||ii|i|i||l3iiii^^ 
iiiiii|iii|^iii|ii|ioiij||iil^ 

Abandonment of wells completed during the first quarter. All wells were 
closed in accordance with Shelby County Health Department regulations. 

Improvements that were determined 
assessment were addressed in 1997. 

as a result of the 

Appendix A contains tables with list of wells that have been 
closed and wells that have been left open. A figure illustrating 
the location of open wells is also included in Appendix A. 

1998 (Cont'd) NRS blower failure, replacement with a positive displacement blower 
capable of generating higher vacuum. TDOT begins expansion of adjacent 
roadway; monitoring well MW-16 is in the construction area. Request to 
abandon MW-16 due to TDOT construction; subsequent abandonment of 
MW-16 
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Table 2-1 
Chronology of Events 

Date Event Additional Infomiation 

mm CAC Site Five-Year Review, 
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3.0 RISK EVALUATION 

The RI/FS identified seven existmg or possible contaminants of concem for Site soUs and 

groundwater: TCE, DCE, vinyl chloride, PCE, dichloroethane (DCA), lead, and zinc. Of 

these, TCE (the chemical spiUed onSite) and DCE (a common degradation product of TCE) 

were the most frequently detected and generaUy found at the highest concentrations. Vinyl 

chloride was not detected on Site m any media at a significant frequency, but is considered a 

common degradation product of TCE. 

3.1 Baseline Risk Assessment 

A human health BRA was conducted as a part of the RI/FS process to evaluate potential threats 

to human health and the environment from hazardous substances. BRAs are mandated by 

CERCLA (as amended by the Superfund Amendments and Reauthorization Act [SARA]) to 

assess the need for remedial action at NPL sites. 

The BRA evaluated dermal contact pathways for Site soU, as weU as ingestion/inhalation risks 

from onSite groundwater. Two land-use scenarios were considered: industrial use (the current 

and projected future use at the Site), and residential use (assumed under an "uncontroUed" 

setting). 

The BRA concluded no significant direct inhalation exposure on Site would be expected as a 

large portion of the contaminated area is paved/covered. The unpaved areas of the Site are far 

less contaminated and are covered by mamtained vegetation. Conservative estimates based on 

the total area of the Site which has surface contamination were used to assess current adult 

worker exposure to volatUe contaminants of concem. The entire unpaved/uncovered area of 

the Site was used to assess the risk to adult workers posed by lead and zinc in the Site surface 

soUs. In both instances, the workers were assumed to contact the Site uniformly. 
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To assess the risk posed by the Site to future Site residents, the BRA evaluated exposures to 

chUdren. To evaluate exposure to future chUd residents, it was assumed that the entire Site 

would be unpaved/uncovered, and that aU potential ingestion and dermal contact exposures 

would occur within the contaminated surface soU zones. 

The results of the risk calculations for the major soU contaminants, using the above stated 

assumptions, are shown in Tables 3-1 and 3-2. Table 3-1 shows the potential risk to workers 

from the major contaminants of concem, and Table 3-2 shows the potential risk to future chUd 

residents. This data indicates that exposure to even the most contaminated surface soUs does 

not pose an incremental lifetime cancer risk (ILCR) greater than the lE-6 pomt of departure 

(one excess cancer death in a population of 1 milUon) for current Site workers or future 

chUdren on Site. Hazard indices (HI) were less than 1 for both scenarios, indicating no 

noncancer toxicity to Site workers or potential residents. 

The most contaminated groundwater may pose a significant carcmogenic and non-carcmogenic 

risk if hypothetical, future residents were exposed. The ILCR to future residents posed by 

ingestion of groundwater is 2.5E-4. The HI values for lead and zmc were 4.1 and 0.82 

respectively, under the future resident scenario. Groundwater cleanup goals were set using 

MCLs, which are ARARs under the NCP. 

3.2 Review of Baseline Risk Assessment for CAC, Tennessee 

In accordance with the five-year review guidance, the original BRA was reviewed to evaluate 

basic assumptions regardmg risk to human health and determme if any assumptions have 

changed. Current USEPA Region IV guidance was considered during this evaluation. 

Because the major concem prompting this review involves the risk associated with exposure to 

TCE in surface soU, the review focuses on this exposure scenario. Because groundwater 

remediation is govemed by MCLs, the groundwater patyway was omitted from this evaluation. 
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Approach 

To conduct tliis review, risk was estimated foUowing current USEPA Region IV guidance and 

the results were compared to risk estimates m the original 1992 report. Both intake 

parameters and toxicity values for TCE have changed since the mitial BRA. DetaUs regarding 

this assessment can be found in Appendix B. 

Table 3-1 
BRA Summary of Risks for Adult Workers from Oral and Dermal Exposure to Contaminants in Soil 

Soil Contaminant Upper Bound Risk 
Contaminant Level (mg/kg)' Level** Hazard Index 

Iiiiiiiiiiiiiiiiiiiii 
1,2-DCE 

i;i;i|ii|iiii||||ii|ii|iiiii^^ 

DCA 

iiiiiiiiiiiiiiiiiiiiiiii 
Lead 

iiiiiiiiiiiiiii 
O.OlT 

iiiiiiiiiiiiii 
0 

iiiiiiiiiii 
12" 

iiiiiiiiiiiiii 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiii 

0 

iiiiiiiiiiiiiiiiiiiiiiii 

7.2E-6 

iliiiiiiiiiiiiiiiii:iiiii:i 

2.8E-2 

Sum cancer risk ^ l.OE-7 Sum HI = 0.028 

Notes: 
a = 

b = 

c = 

d 
e 

The 90-95% upper confidence level was not calculated as the data are not normally distributed. The 
mean concentration was calculated for in all soils within surface contaminated areas. For metals the mean 
concentration was assumed to be in all unpaved/uncovered Site soils. TCE and 1,2-DCE concentrations 
are the means for all samples collected at depths of 0 to 5 feet, including screening data from Phase I. 
HI of > 1 indicates potential non-cancer toxicity. The allowable risk range determined by USEPA is 
lE-4 to lE-6; risk within this range is considered on a case-by-case. 
With these assumptions, approximately 89 mg/kg of vmyl chloride in soil at this Site would equal lE-6 
ILCR level. 
PCE was identified in one soil sample. 
Lead and zinc concentrations for all samples collected within five feet of ground surface were used to 
compute mean values. 
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Table 3-2 
BRA Summary of Risks for Potential, Future Child Residents from Oral and Dermal Exposure to 

Contaminants in Soil 
Soil Contaminant Level 

Contaminant (mg/kg)' Upper Bound Risk Level** Hazard Index 

i i i i i 
1,2-DCE 
iiltjiiliiiiiiiiii 
DCA 
iliî  

immMEfm 
0.077'' 

;|i|i|iiiiiiiiiii;iii 
b 

iiiiiiiii 

m = 6.1E-6 

l l i i 
b 

i j i i i i i i i i i l i 
Lead 

mtMmfmmyfmfmm. 
\ T 

wmmmmmyymmym 
— 

?:ssss:sssffl̂ ^̂ ^̂ ^ 

Sum cancer risk = 5.2E-7 

HI = 1.9E-1 
SS;S5H;SSS 

Sum HI = 0.19 

Notes: 
a = The mean concentration was calculated for all Site soil samples within five feet of ground surface 

where TCE and/or DCE has been identified; assumes 100% of Future Child Resident soil exposure is 
in contaminated area on Site. 
HI of > 1 indicates potential non-cancer toxicity. Upper bound ILCR levels between lE-4 and lE-6 
are considered on a case-by-case basis as to their acceptability level by the USEPA. 
lE-6 ILCR (with these assumptions) in soil "150 ^g/kg vinyl chloride. 
TCE and 1,2-DCE data from samples collected prior to the initiation of the Remedial Investigation 
were included. Below detection liniit results were not used in the calculation of means, 

e = Lead and zinc concentrations for all samples collected within five feet of ground surface were used to 
compute mean values. 

It was assumed that in the future the entire Site will be unpaved/uncovered. The shallow water bearing water 
zone is not currently used as a source of drinkable water nor is it anticipated to be used as a drinkable source in 
the future. Therefore, it was not considered a viable future exposure pathway. 

b 

c = 
d 

Due to advancements in risk assessment methodology since the BRA was developed, several 

factors used in assessing risks due to TCE have been changed, including: 

• Three intake parameters used to calculate the chronic daUy mtake (CDI) for the dermal 

contact exposure pathway were altered from values used in the original report. Two of 

these, the surface area of exposed skin (SA) and the exposure duration (ED), were 

adjusted upwards resulting in higher CDIs. The other, the soU-to-skin adherence factor 

(AF), was adjusted downwards, resulting in a lower CDI. Carcinogenic risk and 
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noncancer toxicity, therefore, would likely increase overaU due to the more 

conservative assumptions now used. 

• Oral and dermal reference doses (RfDs) for calculating noncarcinogenic risk from 

TCE exposure were not avaUable at the time of the origmal report and are now 

avaUable. HI contributions would therefore increase if the BRA was performed today. 

• The method used for calculating the concentration term in the original report is not 

consistent with current Region IV guidance. The acceptable method is to use either the 

maximum detected concentration or 95% upper confidence level (UCL). In either case, 

the new concentration term would be much higher than the value used for TCE in the 

original report. Again, the Site risk posed by TCE would Ukely increase. 

If a new BRA were performed, the overaU effect of using current USEPA Region IV guidance 

is that both carcinogenic and noncarcmogenic risk estimates would be mcreased, by roughly 

one order of magnitude (from lE-7 to 3E-6). WhUe TCE was used as an example for the 

above assessment, this logic can be extended to other Site COCs: risks contributed by DCE, 

PCE, etc., wUl also change. It is expected that the overaU (total) Site risk under an industrial 

scenario would faU within the range of lE-6 to lE-5, stUl weU within the aUowable risk range 

estabUshed by USEPA. Noncancer toxicity under an industrial scenario is stUl expected to faU 

witMn an acceptable range. 

Secondly, it should be noted that inhalation pathway, which was not included in the 1992 BRA 

as impacted areas were beneath asphalt and concrete, may be evaluated under new risk 

assessment guidelines for specific exposure scenarios (e.g., short-term maintenance or utiUty 

work exposures). It is likely that consideration of the inhalation pathway would increase 
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overaU Site risks; however, this five-year review analysis of risk parameters did not calculate 

the actual increases. 

FinaUy, it is important to note that the lead analysis performed during the BRA compared Site 

concentrations assuming a HI. However, current methodology evaluates the 95% UCL (or 

maximum) lead concentrations using screening values (400 mg/kg for residential scenarios, 

900 mg/kg for industrial scenarios). Lead can therefore be eliminated from the COC Ust as its 

maximum concentration is less than 400 mg/kg; no additional assessment would be required 

under current guidance. 

3.3 Assessment and Conclusions 

The risk review performed in conjunction with this five-year review indicates that risk 

guidance has changed significantly since 1991 and 1992, when the final RI was approved. 

Various assumptions and input parameters into the risk equations have been modified to reflect 

refmements in toxicology and environmental risk assessment. However, any changes m risk 

assessment assumptions are not expected to have an impact on the remedy at this Site given 

that the remedial goal selected for Site soU, based on protection of groundwater, is more 

conservative than human health targets based on either Site workers or theoretical future 

residents. 

The ROD estabhshes a soU cleanup target for TCE of 0.533 mg/kg (or 533 M ĝ/kg), based on 

protection of groundwater. MULTIMED was used to evaluate various soU cleanup standards 

which were protective ofthe underlying Memphis Sand aquifer system. The 0.533 mg/kg goal 

was selected as most protective. Therefore, soU remediation at the Site is targeted at source 

areas where soU concentrations exceed this goal. 

Human-health based remediation goals, in contrast, are Ukely to be one- to two-orders of 

magnitude higher than the current ROD goal. Region IV currently uses Region IX Risk Based 
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Concentrations (RBC) as common "first cut" screening concentrations for Site constituents of 

concem, and are roughly representative of a lE-6 threshold under conservative exposure 

conditions. These are presented here for comparative purposes, given that they account for aU 

exposure pathways (ingestion, dermal contact, and inhalatioii). The RBC for TCE under an 

industrial-use scenario is 19 mg/kg, significanfly higher than the current ROD goal. The 

residential-use RBC for is 5.7 mg/kg, or more than 10 times Carrier's onSite remedial goal. 

Therefore, although risk standards have changed since the RI was approved in 1992, it is not 

necessary to re-calculate Site-specific risk at this Site. Remediation systems in the NRS and 

MPA are currently addressing source soUs which exceed the lower, groundwater-protection 

based criterion of 0.533 mg/kg. As a result, remedies protective of groundwater, such as the 

NRS and MPA, are also protective of human health at the Carrier Site. 
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4.0 REMEDIAL ACTIONS 

This section describes the operation of each remediation component of the Carrier Site remedy 

over the past five years. These components include: 

Institutional controls for land and groundwater use. 

The NRS SVE system. 

The MPA SVE system. 

Point-of-use controls at Water Plant #2. 

Containment of contaminated groundwater using Water Plant #2. 

4.1 Institutional Controls 

Land use at the CAC Site is zoned industrial. The Town of CoUiervUle has indicated that 

long-range plans for the area anticipate land use wUl remain industrial/commercial. 

Shelby County prohibits instaUation of drinking water weUs within 0.5 mUes of state or 

federal Superfund sites unless the weU owner can demonstrate that the weU wUl not enhance 

the migration of contaminants (Shelby County WeU Constmction Code, 4.01 [C]). 

4.2 North Remediation System (NRS) 

The NRS was mstaUed in the former lagoon area during pre-CERCLA response actions in 

1989, and has operated continuously since then, except as noted below. 

4.2.1 Original Design Specifications 

The NRS began as a treatabUity study at the location of the former surface impoundment, north 

and west of the manufacturing buUdmgs. Smce the treatabUity test was successful as instaUed, 

operation was selected as the long-term Site remedy in this area. 
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Wells 

WeU configuration consists of an array of five, 4-inch diameter stainless steel weUs instaUed to 

recover contaminated groundwater in the shaUow aquifer and to aUow vapor extraction from 

the unsaturated soU. The deep weUs are screened from the top of the Jackson Clay through the 

lower 20 feet of the fluvial deposits. Each weU has 20 feet of 0.010-inch slot weU screen 

attached to a riser completed to ground surface. The deep weUs serve as both SVE and 

groundwater extraction weUs. Bottom-loading, pneumatic pumps deUver groundwater to a 

rectangular clarifier tank which overflows to one of two surge tanks. 

Within the deep weU network is an arrangement of four, 2-inch diameter stainless steel weUs, 

screened from 15 to 25 feet below grade. The deep weUs are constmcted with a 10-foot 

section of 0.010-inch slot weU screen attached to a section of stainless steel riser to ground 

surface. The shaUow weUs serve only as SVE wells and do not contain groundwater pumps. 

Pumps 

Bottom loading, pneumatic pumps were designed to deUver groundwater to a clarifier tank, 

which overflows into one of two surge tanks. Pump constmction is stainless steel and Teflon. 

A 5-horsepower (hp) compressor at the equipment skid suppUes air. Pump cycles are actuated 

from control-panel mounted pneumatic timers. WeU-head solenoids stop air supply to pumps if 

a float switch does not sense a Uquid level m the weU. 

Water is piped underground from the weU vaults to the treatment system through a manifold of 

polypropylene tubing contained within a 4-inch diameter polypropylene pipe. 

Air Stripper Columns 

Water flows by gravity from the clarifier mto the first surge tank, and is pumped to the top 

ofa 12-inch diameter random packed stripping tower. Packing is 1-inch diameter 

Jaeger Tripacks, loaded to a bed height of 16 feet. A 2.5-hp blower provides countercurrent 
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airflow in the packing section at 167 cubic feet per minute (cfm), whUe water is circulated 

through the packing at a design flowrate of 10 gaUons per minute (gpm). 

Soil Vapor Extraction 

Vapor recovery weUs are connected to the central skid by a manifold of 2-inch polypropylene 

pipes. The deep and shaUow weUs are manifolded separately and each weU head has an 

isolation valve. The deep and shaUow weU piping comes together at the surface where it was 

originaUy connected to a 5-hp, regenerative type air blower. This blower has since been 

replaced with a positive displacement blower capable of 180 cfm at 122 inches of water. 

4.2.2 Remedial Action Objectives 

The remedial action objective (RAO) at the NRS is to prevent migration of contaminants in 

soU, which would result in Memphis Sand aquifer contamination in excess of MCLs and 

appUcable or relevant and appropriate requirements (ARARs). The 0.533 mg/kg TCE goal 

developed during the RI/FS and selected as the ROD goal for remediation of the MPA spUl 

area was deemed conservative and therefore was selected as the goal for the NRS. 

4.2.3 Current Operating Parameters 

Currently the water side of the NRS is not in operation due to a lack of groundwater present m 

the weUs. Once the initial dewatering phase was completed, the NRS weU field has remained 

dry. However, the air stripping system is used to treat extracted groundwater coUected at the 

MPA SVE system. 

The SVE system currently operates with both the shaUow and deep weU manifolds open, 

however, more vacuum stress has recently been appUed to the shaUow weUs. The regenerative 

blower was replaced with a positive displacement blower m the faU of 1998. Vacuums 

generated at the wellhead range from 70 to 120 inches of water, the higher vacuums being 

generated when the shaUow weUs were stressed by closmg the deep weU valve. Discharge 
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temperatures range from 90 to 125 degrees Fahrenheit depending on the outside temperature. 

Higher discharge temperatures were realized when the vacuum was mcreased on the shaUow 

weU side of the system. The flowrate from the shaUow weUs averages 25 to 30 cfm, and 

100 to 110 cfm for the deep weUs. 

4.2.4 O&M Evaluation 

Required O&M consists of maintenance on the blower only. Drive ends are greased monthly, 

and oU changed per manufacturer recommendations. The NRS SVE system has experienced 

very Uttle downtime since it began operation. When it faUed after 9 years of continuous 

operation, the original regenerative blower was replaced with a positive displacement blower in 

September of 1998. 

4.2.5 NRS Site Inspection 

Site inspections of the NRS system were performed on June 29, 2000. The objective was to 

mspect each component of the system and note any changes in operation, components not 

operating, and normal wear and tear. The NRS is currently operational. 

Security 

The entire NRS area is secured by a chain link fence with locking gates. The northem part of 

the fence has a hole m it, large enough for a person to enter. Both gates have locks on them, 

but can easUy be pushed open. Each weU is housed in a steel vault, with a steel cover. These 

vaults are not locked. 
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WeUs 

Inspection of each wellhead revealed no damage. AU valves are operational. All piping is stiU 

m good condition. Down-weU inspections were not included as part ofthis scope. 

Pumps 

Since the water-side of the NRS is currently not m operation, the pumps were not tumed on. 

Air Stripper Columns 

A visual inspection of the packing material in each stripper column showed no major signs of 

fouUng. However, if this system were to be put back in operation in the future, cleaning of the 

packing material with an acid wash would be recommended. Both stripper column blowers are 

operational and showed no signs of excessive vibration or excessive noise. 

SoU Vapor Extraction 

AU wellhead-piping components of the SVE system are in good condition. Isolation valves at 

each wellhead are operational and sample ports stiU avaUable. Piping at the equipment 

compound is m good condition, however, sample ports at the shaUow and deep weU manifold 

Unes need replacing. The moisture separator was not holding any water at the tune of 

inspection and all threaded connections and the dram valve is in good condition. The SVE 

blower was operating within its specified range at the time of inspection. The system was 

tumed off and routine O&M performed on the blower. This consisted of greasing of each 

drive end, checking the oU in the blower, and inspectmg the motor belt for wear. Discharge 

piping after the blower is in good condition. 
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4.2.6 Permit CompUance 

AU air permitting at the Carrier faciUty was performed under Title V (SRC083). Air 

emissions at the NRS are typicaUy less than 1 pound per day (lb/day) TCE, and the NRS has 

been identified as an insignificant source area under the Title V permit. 

4.2.7 Performance to Date 

Operation of the NRS SVE system has resulted in near complete removal of TCE soU 

contamination from soU identtfied during the RI. Based on system discharge data, 11,476 lbs 

of TCE have been removed by vapor extraction since January 1992. 

Smce January of 1994, vapor samples have been coUected quarterly from the NRS. Prior to 

this date it is estimated that approximately 11,000 lbs of TCE were removed by the system. 

The reduction m mass removed over the past 6 years (approximately 475 lbs) is typical of SVE 

system operation where concentrations reach an asymptotic level. A sUght increase m mass 

removed over past years is noticeable since the focus has shifted to the shaUow weUs. 

Table 4-1 shows mass removed by quarter at the NRS. 

Time Period 
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Table 4-1 
TCE Mass Removal at NRS 

Mass Removed Qbs of TCE) 
;|;|ii:|ii|ii|i:i|||||;||||iiiii^^ 

95 
iiiiiiiiiiiiiiiiiiiiiiiiiiis^^^ 

19 
iiiiisiiiiiiliiiiiiiiiiiiiiiilliiiil 

57 
ii:i;i;iiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

11,476 

Confirmatory soU sampUng at the NRS was conducted on December 19 and 20, 1996 at the 

request of the Site owner. Results indicate the TCE concentration in the soU was generaUy 

below the TCE cleanup standard of 0.533 mg/kg. Biased soU sampUng was conducted at four 

locations chosen to present the worst case, at nine depths. Only two samples out of 36 

contained TCE concentration in excess ofthe soU cleanup goal. A singularly high result came 

in a sample coUected at 15 feet below ground surface (bgs) in the northwest comer of the 

NRS area. The results of the confirmatory samples prompted a focus on the shaUow weUs, or 

stressing the shaUow soUs as opposed to the deeper soUs. 

4.2.8 NRS Conclusions 

Treatment systems at the NRS are functioning as designed. Figure 4-1 shows the mass 

removed per quarter for the NRS. Mass removal at the NRS area had been decreasing steadUy 

since system modifications were made in 1996; performance was enhanced by addition of a 

positive displacement pump in 1998. 

Evaluation of cumulative mass removal since 1995 is shown in Figure 4-2. The cumulative 

mass removal graph clearly indicates the NRS system has approached asymptotic conditions 

several times. Because the 1996 sampUng event indicated a majority of samples (34 out of 36) 

met the 0.533 mg/kg goal at the NRS, and because of the additional mass removal which has 
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FIGURE 4-1 
NRS MASS REMOVED PER QUARTER SINCE 1995 
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FIGURE 4-2 
NRS CUMULATIVE MASS REMOVAL SINCE 1995 
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occurred since then, additional sampling is recommended at both the NRS area to evaluate the 

progress of SVE to date. 

4.3 Main Plant Area (MPA) 

The MPA system was instaUed during 1994 and 1995, and has been operating continuously 

since startup, except as noted below. 

4.3.1 Original Design Specifications 

The SVE system instaUed in the MPA area was more complex than that instaUed at the NRS. 

Its components are described below. 

Wells 

The MPA SVE system consists of six shaUow (depth to 20 feet bgs) weUs; one deep (depth to 

40 feet bgs) weU, and two horizontal extraction weUs. 

Each vertical SVE weU is constmcted of 2-inch schedule (SCH) 40 polyvinyl chloride (PVC) 

piping, with 15-feet of 0.010-inch slotted weU screen and riser pipe. The horizontal weUs, 

which mn the length of the buUding from the breezeway east to the edge of the concrete cover, 

also are constmcted of 0.010-inch slotted weU screen. ShaUow and deep SVE weUs are 

manifolded separately to the equipment compound, where each manifold is fitted with a 4-inch 

valve for operation. The horizontal weUs are also separately manifolded to the equipment 

compound and contain 4-inch valves for independent operation. The horizontal weUs also 

contain 1-inch valves which can be open to the atmosphere to serve as a passive air inlet when 

not being used for extraction. 
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Moisture Separator 

Extracted soU vapors first pass through a 40-gaUon moisture separator to remove entramed 

water vapor from the airstream before it passes through the carbon vessels or the vacuum 

blower. A high-level shutdown addresses situations where too much water has been coUected. 

A drain is manuaUy opened to remove this water from the separator into dmms. The contents 

are then discharged to the air stripper at the NRS for treatment on an as-needed basis before 

entering the sanitary sewer system. 

In-Line Flowmeter 

SoU vapor passes through a 4-mch flowmeter. The flowmeter is caUbrated to read airflow rate 

from 10 to 100 cfm. Individual line or weU flow can be measured by opening/closing the 

appropriate manifold valve. 

In-Line Heater 

Before entering the carbon vessels, soU vapor passes through the m-line heater to duninish the 

negative effect of relative humidity on carbon adsorption capacity. The heater is operational 

when the mam heater control is on and air is passmg through the duct. The heater 

automaticaUy shuts down by operation of an airflow switch when no air is passing through the 

duct. A temperature indicator downstream of the heater is used to monitor air inlet 

temperature mto the carbon vessels. 

Gas-Phase Carbon Adsorbers 

SoU vapor is directed to two skid-mounted gas-phase carbon adsorbers. Each adsorber holds 

2,000 lbs of 4 X 10 reactivated carbon, and has 6-inch inner diameter (ID) inlet and ouflet 

flanges and manways for removal/addition of carbon. Vacuum gauges located upstream, 

between, and downstream of the carbon units are used to monitor pressure drops across the 

adsorbers. 
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In-Line Air FUter 

The soU vapor passes through a high-efficiency particulate air fUter to remove fine-particle 

soUds from the airstream. Pressure gauges located upstream and downstream of the unit are 

used to monitor the pressure drop across the filter. 

Vacuum Relief Valve 

The vacuum reUef valve is instaUed to prevent excessive system vacuum. The valve is set to 

release when Une pressure just upstream of the vacuum blower exceeds 170 inches of water. 

Air Intake Valve 

A provision for dUution air is provided through a fUtered intake at the blower. A gate valve is 

positioned to precisely regulate the amount of make-up air that is fed into the system. Make­

up air is necessary for starting the vacuum system under no-load conditions and for operatuig 

the system at variable levels of vacuum and vapor flow. 

Vacuum Blower 

The vacuum blower originaUy in operation at the MPA was a regenerative pump capable of 

providing at least 384 cfm under no-load conditions, and capable of operatmg up to a vacuum 

of 174 inches of water or 163 inches of water during continuous operation. However, this 

blower faUed on two occasions and was sent back to the manufacturer. The cause, as 

determined by the manufacturer, was ingestion of foreign material causing the blower to lock 

(probably very fme soU particulates). After the second faUure, the blower was replaced with a 

5-hp, positive displacement blower capable of providmg 125 cfm at 41 inches of water, or 

50 cfm at 190 inches of water. 
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A high-level signal from the Uquid level sensor in the moisture separator wUl shut down the 

vacuum blower. A temperature indicator on the discharge piping aUows monitoring of the 

physical conditions of the air discharge stream. 

Process Instrumentation and Control 

The SVE system can be operated on a tuner. Various pomts in the process are monitored and 

can actuate a system shutdown, including: 

• High water levels in the moisture separator 

• Excessive pressure upstream of the vacuum blower 

4.3.2 Remedial Action Objectives 

The RAO at the MPA is to prevent migration of contaminants in soU, which would result in 

Memphis Sand aquifer contamination m excess of MCLs and ARARs. The target levels for 

soU cleanup to prevent soU-to-groundwater transfers is 0.533 mg/kg TCE. 

4.3.3 Current Operating Parameters 

Based on data from the RI and from instaUation of the SVE weUs, the majority of 

contamination Ues in the shaUow, fmer-grained soUs at the MPA. Therefore, the shaUow weU 

manifold is in operation more than the deep weU or the horizontal weUs. The deep weU is only 

operated occasionaUy, to degas the sand and gravel zone. From 1995 untU June 2000, the 

shallow weUs have operated 861 days, the deep weU 228 days, and the shaUow and deep weU 

simultaneously 184 days, and the horizontal weUs 88 days. 

Current operating parameters for each manifold are shown in Table 4-2. 
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Table 4-2 
MPA System Operating Parameters 

Vacuum at Discharge 
Blower Temperature 

(in H , 0 ) (deg F) 

:::::i:..:...120P;--130::::::::::.;:.••:•;•:.: TOO.-I7a":;:;:^^^ 
1 0 0 - 1 1 0 1 0 0 - 1 5 0 

;;;;;;::::.:.lW^^:I;i0.:; -••••-:.••:... . 1 0 0 - 1 5 0 ••• ••:••• 

R a d i u s o f I n f l u e n c e 

(ft) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiM 
100 

liiiiittiiiiiissiiiiiî ^^^^^^ 

iiiiiiiiiiiiiiiiiii 
Deep Well 

illiBiiaitiiiiiî iiiiiiiiiiiiiii! 

iiiiiiiiiiiiiiiiiiiii 
35 - 40 

iiiiiiiii 

Air flow is lower in the shaUow weUs as compared to the deep because the shaUow soUs 

consist of sUty clays and clayey sUts to about 25 feet bgs. This material is underlam by fme- to 

medium-grained sands to about 40 feet bgs. PermeabiUty data fiirther Ulustrates why flowrates 

differ: permeabUity data from a depth of 13 to 15 feet bgs at the MPA was 3.6 x 10"̂  cm/sec, 

and was 1.1 x 10'̂  cm/sec at a depth of 32 to 33 feet bgs. The horizontal weUs were instaUed 

paraUel with the buUding and completed about 1.5 feet bgs in fUl material, and have much 

longer screen lengths, therefore flow recorded from these weUs is also higher than the shaUow 

weU network. 

4.3.4 O&M Evaluation 

Routine O&M of the blower includes monthly greasing of each drive end and changing the oU 

in the blower. Also, vacuum gauge and flowmeter readings are recorded and compared to 

previous readings to check for changes. If changes are noticed, the system is adjusted. 

Table 4-3 shows reasons for the system being shut down, other than routine O&M. 

Quarter 

Table 4-3 
MPA Downtime Record 

Downtime Reason 

iiiiiiiiiliiiwiiiiiiiiliiiiiii 
S";̂  guarter 1995 
:|lii|||liiiii|||iiiiiiilii 
3"̂  Quarter 1995 

iiiiiiiiiiiiiiiiiiiiiiii 
iiiiiilliiiii|iiiiiiii;iiiiiii;iiii||^^^^ 
3"* Quarter 1997 

i:i:i|?^s|ft|fi|!|!ii]iiii 
Water problem 

iiiii|i|)||fiii|||ii|iii|iiiiiiiiiiiiiiii^ 
Regenerative blower failure; system restarted 

illliiilis|iii||iiilliill^^ 
Carbon change 

iiii|||î iiiii|ii|illsiiiiiiiM 
Carbon change 
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iiiiiiiiiiiiii 
4* Quarter 1998 
iiiSiiiiiiiii 
2"̂  Quarter 2O0O 

Blower belt broken 
Water problem 

iiii|||iii||iiili 
Water problem 

4.3.5 MPA Site Inspection 

Site inspections of the MPA system was performed on June 29, 2000. The objective was to 

inspect each component of the system and note any changes in operation, components not 

operatmg, and normal wear and tear. The MPA system is currently shut down due to water 

entering the weUs and manifold piping. The system was tumed on for the inspection. 

Security 

The equipment compound is secured by chain link fencing with a locking gate. Manifold 

piping from below ground surface is outside of the fencing, but since the area is limited to only 

plant personnel and Site contractors, it does not appear to have been tampered with. ShaUow 

weUs and the deep weU are covered with non-locking steel vaults. The weUs do not appear 

damaged. 

Wells 

A visual inspection of the deep weU and shaUow weUs revealed no significant damage, other 

than normal wear. AU isolation valves within the vaults are operational, and sample ports 

intact. One shaUow weU (2D) is bent just above the weU vault, however it is stiU operational. 

The horizontal weUs were not inspected because they do not have any above ground 

features/vaults. 
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Manifold Piping and Valves 

Manifold piping from the shaUow weUs, the horizontal weUs, and the deep weU are aU 

functional. Each manifold valve is operational. The two air intake valves located on the 

horizontal weUs are operational. 

Moisture Separator 

The moisture separator Ud was removed and the inside of the separator inspected. About 1 to 

2 inches of sUt or sludge has accumulated inside the separator. Although this does not affect 

the performance of the separator, this material should be removed. No leaks were noticed on 

the separator. 

In-Line Flowmeter 

The system was activated to test the flowmeter. The flowmeter was functional when the deep 

weU was isolated, and flow rates are within the normal range for the deep weU. The 

flowmeter registered sUghtly when the shaUow weUs were in operation. However, this is 

typical of the past performance of the shaUow weUs. Flows from the shaUow weUs are 

typicaUy measured at each shaUow wellhead. Again, the flowmeter only registered sUghtiy 

when the horizontal weUs were in operation. This is attributed to water within the Une not 

aUowing air flow. Continued operation of the horizontal weUs aUowed some water to enter the 

separator, at which time the flowmeter did register. 

In-Line Heater 

The heater is operating. The downstream temperature gauge was used to check the efficiency 

of the heater. InitiaUy, the thermostat inside the heater was set to 90 degrees Fahrenheit and 

the temperature gauge monitored to record when the heater shut down. The heater shut off at 

approximately 94 degrees Fahrenheit. 
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Carbon Vessels 

No leaks were found in the piping going into and out of the carbon vessels. The carbon is 

scheduled to be replaced within the next 2 weeks. The pressure differential before and after 

the carbon vessels remains at about 6 to 7 inches of water. Valves on the bottom of each 

vessel were opened to check for water inside. No water was noticed in either carbon vessel. 

In-Line Air Filter 

The air fUter cartridge was removed and found to be in good condition. There were no traces 

of water or other foreign material inside of the fUter housing. The pressure drop across the air 

filter ranges from 4 to 5 mches of water. 

DUution Valve and FUter 

The air dUution valve is operational. The fUter housing was removed, and the fUter inspected 

and cleaned. After replacement of the carbon, and the system is tumed back on, this filter 

should be replaced. 

SVE Blower 

Routine O&M was performed on the blower during the inspection. This included greasing 

each drive end, and checking the oU level. The motor belt was inspected and found to be in 

good condition. During the inspection, the dUution valve was completely shut to aUow a 

maximum vacuum condition at the blower. During this operation, there were no signs of leaks 

or excessive noises or vibrations from the blower. 

Alarms 

The system was aUowed to operate at a vacuum rate of 120 inches of water, as measured at the 

blower, whUe the shaUow weUs were open. During the inspection, water was being extracted 
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and trapped in the moisture separator. After about 1 hour, the separator fiUed and the system 

automaticaUy shut down. The system was reset and tumed back on. 

The blower disconnect was also checked whUe the system was in operation, and did shut down 

the blower when tumed to the off position. 

4.3.6 Pemiit Compliance 

Air emissions at the MPA have been typicaUy less than 1 lb/day TCE, but aU emissions are 

treated with carbon prior to discharge. As noted previously, aU air emissions at the CAC 

facUity are permitted through the Title V process (SRC083); the MPA has been identified as an 

insignificant source. 

4.3.7 Performance to Date 

The system has operated approximately 74% of the time since the startup of the MPA SVE 

system on June 1, 1995. The main reason for downtime of the system is the extraction of 

water that is coUected in the moisture separator, temporarUy shutting the system down. Since 

1995, 716 gaUons of water have been extracted by the SVE system. The majority of the water 

was coUected m 1995 (493 gaUons) during initial operation of the shaUow weUs. This water is 

drained into drums and treated at the NRS air stripper. Extracted water is thought to be 

coming from undemeath the buUding (Main Plant) and fmding its way into the weUs and piping 

trenches of the system. 

SoU vapor samples have been coUected since the start of the system. Samples were 

coUected monthly from June 1995 through January 1997, then every other month thereafter. 

On occasion, additional samples were coUected to test rebound effects after reactivation of the 

system if it was shut down, or to assess carbon breakthrough. Since activation of the system, 

approximately 2,597 lbs of TCE have been removed by the system. Broken down by 
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manifold, this equates to 2,421 lbs from the shaUow weUs, 142 lbs from the deep weU, 34 lbs 

from the horizontal weUs and 0.03 lbs from extracted groundwater. Table 4-4 summarizes the 

mass removed by the MPA SVE system. 

Table 4-4 
MPA Mass Removal 

Shallow Wells Deep Well Horizontal Wells 
Quar ter Qbs mass) Qbs mass) (lbs mass) Total 

iliiiiiilM 
3rd j5,95 826.52 2.85 5.48 835 

iiii|i;ii;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:iiiiiiiiiiî  
1" 1996 3.04 1.81 0.00 5 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 
3"* 1996 14.90 0.00 1.40 16 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 
1" 1997 181.00 0.00 0.00 181 

iiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiliiiiiiip^ 
3"" 1997 45.00 0.00 0.00 45 

iiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiii; 
1" 1998 8.00 0.00 20.14 28 

iiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM^ 
3"" 1998 0.00 O.OO 4.00 4 

iiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 
1" 1999 66.00 19.00 0.00 85 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM^^ 
3"* 1999 149.00 0.00 0.00 149 

iiiiiiiiiiiiii;iii;iii:i;iiiiiiiiiiiiiiiiiiiiiiiiM 
r '2000 6.00 49.00 0.00 49 

Cumulative Total 2,421 142 34 2,597 

Shallow Groundwater Concentrations 

MW-31 is used as an indicator weU to measure eventual effectiveness of the soU remediation 

system in place at the MPA. MW-31 was instaUed at a depth of 50 feet bgs. The 

Jackson/Upper Claibome is absent at this location, indicating the confining unit "pinches out" 

to the northwest of MW-31. The top of clay contours of the Jackson Clay indicate it slopes 

radiaUy with a prominent downgradient direction toward the east-southeast (toward MW-31) 

and to the west. Therefore, contaminants entering the shaUow groundwater near the main 

plant would migrate m a direction toward MW-31. 
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Groundwater data from MW-31 indicate an overaU downward trend since quarterly monitoring 

began in 1995, and an overaU decUne in concentration since the RI. Results of quarterly 

sampling of MW-31 are shown in Table 4-5. 

Table 4-5 
MW-31 Concentrations 

Quarter TCE(^g/L) 

liiiiiii 
4*̂  1995 
iiiiiii 
T^ 1996 
iiiiiiiii 

4* 1996 

iiiiiii 
140 

iiiiiiiiiiii 
19 

iiiiiiiiiiiiiiiiiiiiiiii 
110 iiiiisii 

2«i 1997 

iiiiiiiiii 
4* 1997 

iiiiiiiiiiiiiiii 
2"" 1998 

iiiiiiii 
2«i 1999 

liiwii 
41- 1999 

iiiiiiiiiiiiii 

iiiiiiiiiiiiiiiiiiiiiiii 
25 

iiiiiiiiiiiiiiaiiiiiliiii 
14 

§0 

4.3.8 MPA Conclusions 

The MPA treatment system is functioning as designed. Figure 4-3 shows the mass removed 

per quarter for the MPA area. Mass removal rates at the MPA have been taUing off since 

1996; periodic modifications to the vapor extraction weU pattem have augmented removal for 

the past several years. 

Evaluation of cumulative mass removal since 1995, shown in Figure 4-4 indicates the system 

has approached asymptotic conditions several times. Moreover, decreases in TCE 

concentrations in MW-31 since the RI indicate that mass contributions to the Memphis Sand 

from shaUow groundwater have been significantly reduced since the instaUation of the MPA 

system. Figure 4-5 shows concentration decreases over tune. 
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FIGURE 4-3 
MPA MASS REMOVAL PER QUARTER SINCE 1995 
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FIGURE 4-4 
MPA CUMULATIVE MASS REMOVAL SINCE 1995 
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FIGURE 4-5 
MW-31 TCE CONCENTRATION TRENDS 
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These data indicate that the quantity of TCE being introduced mto the Memphis Sand has been 

reduced by at least one order-of-magnitude smce the RI in 1990/1991. 

4.4 Groundwater Treatment System (Water Plant #2) 

The groundwater treatment system at Water Plant #2 was instaUed during 1990 to remove TCE 

from groundwater before it enters the municipal water supply. It has been operating 

continuously since instaUation, except as noted below. 

4.4.1 Original Design Specifications 

In 1990, Carrier and the Town of CoUierviUe designed and instaUed an air-stripping 

tower system at Water Plant #2 to treat contaminated groundwater that had reached the 

Memphis Sand aqutfer. This 1.5 MGD system removes TCE from raw water before it enters 

the chlorination system and aUows the town to use Water Plant #2 fuUy. The treatment system 

was designed to handle incoming TCE concentrations of up to 300 pg/L. Parameters included 

for design were based on the operation of one air stripper and are summarized m Table 4-6. 

Table 4-6 
Design Parameters for Water Plant #2 Air Strippers 

lofluetit Concentration 
Effluent Concentration 

il|i|lili||!il|ii|iiii;i:;;i 
Air Flow 

iiliiiiiiiiiiiiiiiliiii 
Packing Material 

i;iiiiiii||i|||ii|||i||i 
Tower Diameter 

i3i[|:;|^ii;ili;i;i;i;i;i;i;i;i;:; 
< 1 |ig/LTCE 
i|iit;;gijn|ii||||ii|ii 
4,500 cfm 
iiiiiiiliiiiiiijiiiiiii:iiiMi^ 
3.5-inch diameter Jaeger Tri-Pack 
liijlillii 
5 feet 
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Wells/Pumps 

Groundwater is continuaUy pumped from the two Town of CoUierviUe weUs each of which 

uses a 20-hp, vertical turbine pump rated at 500 gpm. Conditions that stop these 

pumps include: air stripper blower pressure faUs below 0.5 inches water column (indicatmg 

blower faUure), water in the air stripper sump exceeds 40 inches, or high water levels in the 

Water Plant #2 above ground storage tank. 

Treatment 

Once groundwater is pumped from the weUs, it is routed to a 10-mch diameter combmed 

influent header, which spUts the flow to the two air strippers, depending upon whether both 

weU pumps are mnning or just one. If both pumps are operating, the combined flow is spUt 

between the two air strippers, otherwise flow is directed to only one air stripper. Once 

pumped water has reached the top of each stripping tower, it enters a distributor to disperse the 

water over the entire surface area of the packing medium. The water then gravity flows 

through the packing as air blows in through the bottom of each tower, creating a mass transfer 

of contaminants from a Uquid phase to a gaseous phase, where it discharges through the top of 

the air strippers. 

Treated water is pumped underground to the original water plant equipment. WhUe bemg 

injected with chlorine, water is gravity fed from the aeration tower to a 300,000-gaUon ground 

storage tank. FinaUy, two 800-gpm service pumps distribute the fmal treated water to the 

distribution system. 

4.4.2 Remedial Action Objectives 

The goal of the remedial action is to contain TCE-contaminated groundwater onSite, untU 

cleanup levels for the contaminants of concem are reached throughout the attainment area 
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(e.g., the plume boundary). Cleanup goals for the Site, as estabUshed by USEPA and 

presented m the ROD, are shown in Table 4-7. 

Contaminant 

Table 4-7 
Groundwater Cleanup Levels 

Goal (M-g/L) 

iii|i||||yiiiijii^|ii^ 
Cis-l ,2-Dichloroethylene 
iiiralsiliiiiJlliiiiiiii*!^ 
Tetrachloroethene 

iiiiiiiilliiiiiiiiiiiiiliiiiii 
Lead 

iiiiii 
70 

iiiiiiiiiiiiiî  
5 

iiiiiiiii! 
15 

Since quarterly monitoring began in 1995, only TCE has been detected in the ColUerviUe 

weUs; aU other volatUe organics have not been detected above the method detection limit. 

Concentrations of lead in the ColUerviUe weUs have not been detected above 15 pg/L, and 

have been below the method detection limit over the past 6 sampling events. Concentrations of 

zmc have been as high as 68.8 |ig/L, however, this may be attributed to the galvanized steel 

sampUng point where the samples are coUected and is significantiy less than the 5,000 pg/L 

remedial goal. 

4.4.3 Current Operating Parameters 

There has been no change in operation of the treatment system at Water Plant #2. Raw and 

treated water concentrations at the wellheads are monitored quarterly. 

4.4.4 O&M Evaluation 

Very Uttle maintenance is required of the air strippers and associated equipment, but under an 

agreement with Carrier maintenance is the responsibUity of the Town of CoUiervUle PubUc 

Works Department. 
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4.4.5 Water Plant #2 Site Inspection 

The Site inspection of the Water Plant #1 system was performed on June 29, 2000. The 

objective was to inspect each component of the system and note any changes in operation, 

components not operating, and normal wear and tear. Only components related to 

groundwater contaminant removal were inspected, specificaUy the Town of CoUierville weUs, 

air stripper columns, and piping inside the equipment buUding. 

Security 

Chain link fencing with locking gates secures both production weUs and the treatment buUding. 

Production Wells 

A visual inspection of the weUs was performed during this inspection. They appear to be in 

good condition. 

Air Stripper Columns 

Each air stripper column is equipped with manways to aUow inspection of the packing 

material. During this inspection, only the northem most stripper was checked. The packing 

material is showing signs of algae fouling, which was noted in 1993. This is not expected to 

decrease system effectiveness. 

Piping and valving inside the equipment buUding appear to be in good condition. There were 

no visible signs of leakage. Air stripper blowers are operational and are not creating any 

excessive noise or vibration. 

High/low sump control and blower malfunction safety features were not tested during the 

inspection. 
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4.4.6 Permit CompUance 

With the exception of ARARs, there are no permits in force to operate Water Plant #2. 

Approximately 1 lb/day TCE is released to the atmosphere from the air strippers. Emissions 

from Water Plant #2 are covered under Carrier's Title V permit (SRC083). Water Plant #2 is 

identified as an insignificant source in the Title V permit. 

4.4.7 Performance to Date 

Contaminant concentrations in the ColUerviUe weUs have been monitored smce June of 1990. 

TCE levels in the Town weUs consistently exhibit the same pattem: concentrations in the west 

weU are higher than concentrations in the east weU. Raw water concentrations have been 

slowly increasmg in both weUs since quarterly monitoring began. Excepting some highs and 

lows, this upward trend has remained constant, as shown in Figure 4-6. 

Mass Removal 

Mass removed by Water Plant #2 is calculated from influent concentrations from the 

CoUierviUe weUs, the combined flow from the weUs, and the assumption that the air stripper 

removes 100% of TCE from mfluent groundwater. Based on these assumptions. Water 

Plant ffl has removed 3,719 lbs of TCE smce the system was instaUed. Table 4-8 shows 

pounds of TCE removed per quarter. 
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FIGURE 4-6 
TCE CONCENTRATIONS AT WATER PLANT #2 

SINCE SYSTEM STARTUP 
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Table 4-« 
Water Plant #2 Mass Removal Data 

Mass Removed Gbs) 

iiiiiisiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 
76 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiii 
57 

iiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiiiiiiiiiliiiiiiiiiiiiiiiiiiiil 
58 

i i i i i i | i i l l i i i i i i i ; | i i i i i i | i i i 
69 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
62 

iiiiiiiiiiiiiiiiiiiilliiiii^^^^ 
Not Available 

iiiiiiiiiiiiiiiiiiiiiiiii^iiliiiiiiiiiiiii^^^^ 
• • • • • • • • • • • • — • • • • • • • • • • • • • • • • • 

i|llliilliliiiiilli;iiii|lllli 
72 

iiiiiiiiiiiiiiiii|iiiiiiiiiiiiiillillilli:ii(|iil 
76 

^ ^ ^ ^ ^ ^ ^ ^ 
71 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilî ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  
98.1 

iiiiiiiiiiiiililiiiiiiiiiliiii 
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iiiiiiiiliiiiiiiiiiiiliiliiiliiiii 
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liiiiiii|i|ilililililiiiiiiiiiiiiiiiiiiiiiiiliii:i|i|i|ilililiiiiiiiiiiiiiiiiilii:iiii|iiiî  
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiii 
: • : • : • : • : • : • : • : • : • : • : • ; • : • : • : • ; • : • : • > : • : • ; • ; • ; • ; • ; • ; • ; • ; • ; • ; - ; • ; • ; • > ; • ; • ; • ; • ; • : • : • : • : • : • : • : • : • : • : • > ; • ; • > ; • ; • ; • ; • ; • ; • ; • ; • ; • ; • ; • ; • ; • : • : • : • : • ; • : • ; • ; • ; • : • ; • 

96 

ssiigiigiiiijiiiŝ ^̂ ^̂ ^̂  

Cumulative Mass Removed (lbs) 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiM^^^^^^ 
1,555' 

^ ^ ^ ^ ^ ^ ^ ^ m 
1,672 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB^^^^^^^^^^^^ 
1,785 

;i|;|||iii|ii|iii|i|i||||î ^^^^^ 
1,908 

llliĤ ^̂ ^ 
1,970 

IIIIIIĤ ^̂ ^̂ ^̂  
1,970 

IIIIIIIIIIIIIP^̂ ^̂ ^̂  
2,031 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiî ^^^^^^^^^ 
2,165 

iillĤ^̂^̂^̂^̂^̂  
21,326 

iiiiiiiiiiiiiiiiiiiiiiii^iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
2,462 

iiiiiii^ 
2,645 

iiiiiiiiiiiiiiiiiiiB^^^^^^ 
2,847 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
3,045 

;i;iii;i:i:i:i:i:i:i:i;i;ii;:i||ii||iĤ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  
3,242 

ililililiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiB 
3,439 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
3,632 

iiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 

Note: 
Flow data are not available for pre-August 1997. 
calculations. 

Estimated, average flow rates of 90.7 MGD were used for these 
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4.4.8 Water Plant #2 Performance/Conclusions 

The treatment system at Water Plant ffl is functioning as designed; TCE is being removed to 

concentrations below the MCL by the air stripper system. Figures 4-7 and 4-8 present the 

mass removal per quarter and the cumulative mass removal at Water Plant #1 for the past 8 to 

10 years. These data show mass removal rates are increasing, due to both the increasing 

contaminant concentrations and the increasing flow rates quantified at Water Plant #2. 

4.5 Groundwater Containment 

The remedy for the CAC Site uses the existing municipal weUs at Water Plant ffl to contain 

contaminated groundwater in the Memphis Sand beneath the plant. The daUy production rate 

from these weUs, during the remedial design, averaged approximately 750 gpm (combined 

flow), for a total daUy flowrate of approximately 1.1 MGD. 

4.5.1 Containment Objectives 

ModeUng performed in 1994 indicated that by maintaining groundwater extraction at 

Water Plant ffl at these levels, groundwater in impacted areas would be contained. This 

assessment also evaluated whether groundwater monitoring weUs MW-60 and MW-62 

(instaUed downgradient of Water Plant #1) would detect any contamination if containment to 

the west of the Site was not adequate. 

MW-60 was completed to a depth of 385 feet, with a 20-foot screened interval which was 

completed between 70 and 86 feet below the Town weUs' screens. MW-62 was completed to a 

depth of 200 feet, with a 20-foot screened mterval, between 39 and 75 feet above the top of the 

Town weUs' screens. The Town weUs are approximately 1,500 feet upgradient of the 

MW-60/MW-62 pak. 
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FIGURE 4-7 
TCE MASS REMOVAL AT WATER PLANT #2 

PER QUARTER SINCE 1992 
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FIGURE 4-8 
WATER PLANT #2 CUMULATIVE MASS REMOVAL 

PER QUARTER SINCE 1992 
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Results of hydrauUc modeling presented in 1994 were that MW-60 and MW-62 are adequate 

for monitoring contamment because they are located properly downgradient of Water Plant #2 

to detect any bypass contaminants, and because any bypass contaminants should have had 

adequate tune to travel from the source area to the monitoring weUs.̂  Moreover, the modeUng 

indicated that no additional groundwater extraction was required at Water Plant #2 to effect 

containment of the plume. 

This modeling was repeated during 1996 and 1997, using data obtained during a maintenance 

shutdown period at Water Plant ffl. Groundwater conditions were evaluated under static and 

pumping conditions. The 1997 verification modeling confirmed the placement of MW-60 and 

MW-62 as sufficient to detect loss of containment, and also confirmed the adequacy of the 

Water Plant ffl pumpmg in containing aU contaminated groundwater. The conclusions 

included the foUowing: 

• The static potentiometric surface between the faciUty and Water Plant ffl indicated a 

uniform hydrauUc gradient between the area where the Jackson/Upper Claibome unit is 

absent and MW-60/MW-62. 

• The composite capture zone from the east and west weUs includes the area of known 

contammation beneath the Carrier facUity. 

With increased water demands from the Town of CoUiervUle, pumping rates are 

expected to increase, thus causing the composite capture zone to increase in breadth. 

" Both modeling efforts were performed to assess containment, particularly along the westem edge of the 
site. Both the 1994 and 1996 efforts demonstrated that adequate containment is provided by the west well, 
ensuring that no TCE-contaminated groundwater bypasses the Water Plant #2 contairmient system. 
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• Monitoring weUs MW-60 and MW-62 are located downgradient of the Town weUs to 

intercept any contamination fiowmg along the westem edge of the capture zone or 

moving under the production weUs. 

Since 1997, there have been no changes in operations at Water Plant ffl or in compUance 

monitoring data to suggest non-containment. 

4.5.2 Water Plant ffl Production Rates 

The ColUerviUe weUs have maintained production at approximately 1 MGD, with Uttle 

downtime. Figures 4-9 through 4-12 show daUy pumping rates for the period August 1997 

through May 2000. These data, obtained from Town of ColUerviUe maintenance records, are 

included as Appendix C. Tables 4-9 through 4-12 present monthly flow rate data for 

Water Plant ffl. These data indicate that since August 1997, 74% of aU operational days have 

exhibited flows greater than 1 MGD. The distribution of flow rates is shown m Table 4-13. 

Month 

Table 4-9 
Monthly Production Data for 1997 (in gallons) 

Total Water Treated Average Water Maximum Water 
(gallons per month) Treated (gpd) Treated (gpd) 

Minimum Water Treated 
(gpd) 

.-.-.-.-.-.-.-.-.-.-.-.-.•.-.-,:.....i..^^^^:^^^^:^:rrrrr—-

i^^^mmmm September 

iiiiiiiiiiiiii 
November 

iiiiiiiiiiiiii 
Averages for 1997 

Iiiiiiiiiiiiiii 34,600,000 

illiilliiiill 
22,164,000 

iiiliiiiiiiiiiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiiii 1,153,000 

iliiiiiiiiiiiiiiiiiiiiiii 
963,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiii 

1,055600 

iiiiiliiigllll^ 1,299,000 

iiiiiiiiiiilliiiiiiiiiiiii 
1,850,000 

:iiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiii 
1,356,200 

:mmmFMS0^::iiwMimmm 
1,020,000 

iiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
42,000 

iiiiiiiiiiiiiiiii8iiiiiiiii 
634,800 
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FIGURE 4-9 
1997 WATER PLANT #2 DAILY PRODUCTION RATES 
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FIGURE 4-10 

1998 WATER PLANT #2 PRODUCTION RATES 
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FIGURE 4-11 

1999 WATER PLANT #2 DAILY PRODUCTION RATES 
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FIGURE 4-12 

T #2 DAILY PRODUCTION RATES 
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Month 
Total Water Treated 
(gallons per month) 

Table 4-10 
Monthly Production Data for 1998 

Average Water Maximum Water 
Treated (gpd) Treated (gpd) 

Minimum Water 
Treated (gpd) 

• " 

iiiiiiiiiiiiiiiiiiiii 
February 

April 
\mmEmmmmmmm 
June 

iiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
August 

| | i ^ | i i | | | | | | | i i 
October 

iiiiiiibiiiiiiiiiiiiii 
December 
Averages for 1998 

Iiiiiiiiiiiiiiiiiiiii 
27,772,000 

iiilipillliliiiiiiiili 
30,452,000 

iiiiiiiiiiiiiiiiii 
32,638,000 

iiiiiiiciiiiiiiiiiiiiii 
31,204,000 

iiiiiiiiiiiiiiii 
26,984,000 

iiiiiiiiiiiliiiiliii 
32,170,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiliiiiiiiii 
992,000 

i:iiiiiiiiiiiiiii95î «iiiiiiiiii 
1,015,000 

iiiiiiiiiiiiiiiiiiiiiii 
1,088,000 

iiiiiiiiiiiiliiliiiiiiiiiiiiil 
1,007,000 

i i i i i i i i i i i i i i i i i i 
870,000 

i;i;iiiiiiiiiiipii|iliiiiiiiiiiiiiiii 
1,038,000 
1,003,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,120,000 

iiiililiip^ip^iiiiiiiiiiii 
1,156,000 

mmmiimyMMmmmm 
1,296,000 

iiiiiiiiiiiiiiiijiiliiijiiiiiiiiiiiiiii 
1,198,000 

i i i i i i i i i i i i i i i i i i 
1,120,000 

liiiiiiiiliSiiiiiiiiiiiiiiiii 
1,558,000 
1,252,916 

iiiiiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiii;iii:i;i;iiiiiiiii;: 
650,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiWiiliiiiiiiiiiiiiiiiiiiiiiiiiiiii 
859,000 

iiiiiiiiiiiiiliiiliiiî ^^^^ 
758,000 

iiiiiiiiiiiiiiiiiiiii 
260,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiidliiiiiiiiiii 
236,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
63,000 
548,166 

Total Water Treated 
Month (gallons per month) 

Table 4-11 
Monthly Production Data for 1999 

Average Water Maximum Water 
Treated (gpd) Treated (gpd) 

Minimum Water 
Treated (gpd) 

iililiilliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
February 

iiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
April 

iiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
June 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
August 

ii^?iis|giiiiiiiii 
October 

iiiiiiiiiiiiiiiiiiiiiiii 
December 
Averages for 1999 

iiiiiiiiiiiiiiiiii 
29,113,000 

iiiiiiiiiiiiiii 
31,904,000 

iiiiipiisseiiiiiii 
:i-::-;::-:-:?-:-;-::.:-:-:-;r;-;-:-:-:-:-;-:-:-:-;-:-:-:-:-:-:-:-:-:-:-

31,123,000 
iiiiiiiiiiiiiiiiiiiiii 
31,443,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
33,129,000 

iiiiiiiiiiiiiiiiiii 
33,111,000 

iiiiiiiiiiiiiiiiiJiiiiiiiiiii 
1,078,000 

iiiiiiiiiiiiiiii 
1,063,500 

iiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,037,400 

iiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,014,300 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,068,700 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,068,100 
1,047,550 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
2,092,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
1,179,000 

iliiiiiiiiiiiiiililiiiiiiiii 
1,442,000 

iiiiliiiiiiilliilliiiiiiiiiiiiiii 
2,137,000 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiill 
1,176,000 

llililiiiiilliiiliiilllliiiiiiiliii 
1,416,000 
1,465,416 

liiiiiiiiiiiiiiiiiiliiiiiiiiiliiiiiiii 
842,000 

iiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiii 
940,000 

iiiiiiiiiiiiiiiiieilBisiiiiiiiiiiiiiiiiiiiii 
587,000 

iiiliiiiiiiiililllipiiiliiiiiiiiiiii; 
97,000 

iiiiiiiiiiiiiiiiiiiiliiiliiiiiiiii 
957,000 

iiiiiiiiiiiiiilillililliiiiiiiiiiiiiiiiiiiiiiii 
931,000 
641,166 
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Total 4-12 
Monthly Production Data for 2000 

Total Water Treated Average Water Maximum Water Minimum Water 
Month (gallons per month) Treated (gpd) Treated (gpd) Treated (gpd) 

iissiiiiiiiiiiiiiiii 
37 

iiiiiiiiiiiiiiii; 
511 

iiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
46 

li|iii2iS;i;;;;;;;;;;;;i;;;;;;;;;;̂  

iiiiiiiiiiiiiiiii:ii:iSi%iiiii;i;i;i;i;iiiiiiiiiii 
4% 

iiiiiiiiiiii;iii:;iisgii;i;i;i;i;i;i;ii;iiiiiiiiiiii 
50% 

;;;i:i;;s;:iiiiiiiii;i;i;iiiiiii»^^^^^^ 

4% 
wyyEmmmmi^Myy^^m^ 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiM^^^^ 
February 30,379,000 1,047,600 1,259,000 920,000 
ii||B||||||M^^^^ 
April 31,543,000 1,651,400 1,191,006 945,000 

iiiiiiiiiiiiiiiiiiiiî ^^ 
Averages fbr 2000 1,031,480 1,190,206 635,666 

Table 4-13 
Flow Rate Records, August 1997 through May 2000 

Flow Range # Days in Range % Operational Time in Range 

6.8-6.899 MGD 

iiiiiiiiiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiî ^^^^^^ 
1,6-1.099 Mcb^^ 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiBiiiiiiiiiiiiilliiiiiiiiii^^ 
>'liMGD^^^'''''' 

iiiiiiiiiiiliiiiiiiiijtiiiiiai^ 

Since 1994, Water Plant ffl weUs have been shut down once, from July 24* to 

August 15, 1996, for maintenance; the total shut-down period was approximately 22 days. 

Typically, production is never halted more than 1 day at any one time, and the downtime is 

usually less than a full day due to the Town's water demands 

4.5.3 Groundwater Monitoring Program/Effectiveness Monitoring 

Groundwater samples have been collected from MW-60 and MW-62 every quarter since their 

completion. Results of sampling indicate no traces of TCE in either well. The absence of 

contamination at MW-60 and 62 indicate that capture is maintained at the current pumping 

rate, shared by the two production wells. 
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The Water Plant ffl treatment system continues to effectively treat groundwater from the 

production wells. TCE concentrations in both municipal wells have increased since quarterly 

monitoring began in 1995, an indication that the contairmient system is actively drawing the 

contaminant plume. Peak concentrations were quantifled onSite during the pre-RI and 

RI actions (1988 through 1992). Travel times for TCE in groundwater are expected to be 

variable given aquifer heterogeneities, but are estimated to be in the range of 10 to 15 years.^ 

Therefore, current concentration increases at Water Plant ffl are consistent with shallow 

groundwater (peak) concentrations below the MPA in the late 1980s and early 1990s. 

Source area actions were begun at the MPA in 1995. Groundwater monitoring, reinitiated at 

MW-31 at the same time, indicated significant decreases in groundwater concentrations smce 

the RI (completed in 1992). Therefore, it is reasonable to expect that concentrations will rise 

and peak at Water Plant ffl sometime during the next five to ten years, and then start to decline 

as cleaner groundwater (resultmg from source control actions at the MPA) reaches the 

municipal well field. Mass removal rates at Water Plant ffl, therefore, are expected to 

mcrease as the main body of the plume beneath the CAC plant is pulled toward Water Plant ffl 

over the next several years. 

It is important to note, however, that heterogeneities in the Memphis Sand aquifer may draw 

out the peak, and concentrations may not approach MCLs for a long period of tune. TCE is 

expected to remain as residual contamination in the shallower, finer grained portions of the 

aquifer. These finer grained sediments are likely to be less transmissive than the main 

Memphis Sand aquifer, and therefore will likely yield less water to the groundwater extraction 

system than the main producing zone. Once peak concentrations diminish, therefore, it is 

' Travel times to Water Plant #2 modeled using advective groundwater transport were in the 15-year range; however, 
contaminants were first detected at Water Plant ffl six to seven years after the first spill. Changes in grain size within the 
Memphis Sand aquifer are expected to contribute to this variability. It is expected, therefore, that actual transport times are 
variable, in the 10 to 15 year range. 
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hkely that contamination wUl diffuse at low levels into the higher transmissivity sands for a 

long period of tune. 

4.5.4 Water Plant ffl Performance/Conclusions 

The municipal wells are providing adequate containment for the TCE plume, as evidenced by 

the increasmg contaminant concentrations in Water Plant ffl raw water, and the absence of 

TCE in downgradient monitoring points. Modeling performed in 1994 and 1996 reinforced 

this conclusion. The increased water demand in the Town of CoUierville, as evidenced by the 

mcreased daily and peak flow rates, suggests that the composite capture zone developed by the 

municipal wells will only grow larger. 
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5.0 INTERVIEWS/DOCUMENT REVIEW/ARAR REVIEW 

In accordance with the Draft Five Year Review Guidance, the following activities were 

performed: 

• Interviews of persoimel involved in the Carrier project were conducted during June and 

July 2000. 

• Document reviews were performed to acquire background information. 

• ARARs were reviewed to determine if any changes had occurred since 1992. 

5.1 Interviews 

Five interviews were conducted during the five-year review: 

The Town of CoUiervUle's PubUc UtiUties Director 

The Town of CoUierviUe's Planning and Development Department 

TDEC's Division of Superfund Project Manager 

USEPA Region IV's Remedial Project Manager (RPM) 

Carrier's CoUierviUe Plant Manager 

5.1.1 Town of Collierville's Utilities Director 

Mr. Tun Overly, the Town of CoUiervUle's PubUc UtiUties Director, was interviewed by 

telephone on June 13, 1000. The Town of ColUerviUe is responsible for ongoing operation 

and mamtenance at Water Plant ffl, and Mr. Overly was interviewed to identify any questions 

or concems which may have arisen smce system startup. 

The overriding concem identified during the interview was that the Town has experienced 

turnover at both the administrative and maintenance levels. Personnel were not famiUar with 
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the air stripper design, maintenance requirements at Water Plant ffl, or the division of 

maintenance responsibUities. Mr. Overly indicated that more communication between Carrier, 

EnSafe, and the Town would be helpful in resolving this issue. 

Over the long term, Mr. Overly expressed concems regarding the Town's need to expand the 

capacity of Water Plant ffl. He was aware of the Town's agreement to extract an average of 

1 MGD from Water Plant ffl, and stated that he may actuaUy need to increase the volume of 

water extracted at this location to meet increasing usage demands. He indicated that the 

Town's abUity to mcrease capacity at this location may be limited by the size of the air 

stripper; more information regarding the air stripper would help him evaluate future options. 

Mr. Overly was not aware of any community concems regarding the water treatment system at 

Water Plant ffl, and indicated that there had been no inquiry at his office regarding the Site 

since 1997, when he was first employed by the Town. 

Mr. Overly provided daUy weU production records for 1997 through May 2000. Tiiese are 

enclosed as Appendix C. 

5.1.2 Town of Collierville's Planning and Development Department 

On June 14, 2000 Mr. Jim Atkinson, with the Town of ColUerviUe's Plannuig and 

Development department, was contacted by telephone to determine current and future land use 

plans for the ByhaUa Road area near the Carrier facUity. 

Mr. Atkinson indicated that the current zoning for the property is GI, general industrial; the 

future land use map (e.g., long-range planning) indicated that use m the ByhaUa Road area 

would remain general industrial or general commercial. 
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Mr. Atkinson provided a map showing zoning in the area. This map has been digitized and is 

shown as Figure 5-1. 

5.1.3 USEPA Region r v RPM 

Ms. Beth Brown-Walden, USEPA's RPM for the CAC Site, was interviewed by telephone on 

June 23, 2000. Ms. Walden was interviewed to identify any USEPA concems about the Site, 

as weU as to determine if USEPA had been notified of any community concems. 

Ms. Brown-Walden was pleased with remedial operations at the Site, including reporting. She 

is unaware of any conununity issues regarding the Site, and has not been contacted by anyone 

in the community during her involvement with the project. 

Ms. Brown-Walden indicated that the only issue she wanted to raise during the five-year 

review process was USEPA's interest in optimizing remediation perfonnance, particularly with 

respect to groundwater contamed by Water Plant ffl. 

5.1.4 TDEC Division of Superfund Project Manager 

Mr. Jordan EngUsh, TDEC Division of Superfund, was interviewed on June 12* by telephone. 

Mr. EngUsh is manager of the Memphis Superfund office, and is responsible for monitoring 

progress at the Carrier Site. 
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During the interview, Mr. EngUsh indicated that he is pleased with progress at the Carrier Site, 

and in fact uses the Site as an example when discussmg Superfimd issues with PRPs at other 

sites. He is satisfied with the level of reportmg currently performed, and over the past five 

years has not fielded any concems or complaints from area residents. 

Two specific issues were identified by Mr. EngUsh: 

• During first quarter 2000 sampling, elevated levels of lead and zinc were quantified in 

compUance monitoring weU MW-31. Mr. EngUsh is concemed that this indicates a 

lead and zinc problem onSite. We discussed several responses, including evaluating 

low flow purgmg options, field-filtering samples, and evaluating historical data to 

determine any connection with water level and turbidity fluctuations. 

• How timely is monitoring data coUected at Water Plant ffl, and how responsive is the 

current monitoring plan in evaluating a potential exceedance at the air stripper's 

effluent? Mr. EngUsh is concemed that the current monitoring program may not be 

effective at protecting the nearest residences/businesses in the event of non-compUance. 

These two issues were subsequently discussed with Ms. Brown-Walden. She concurs with the 

approaches discussed with Mr. EngUsh regardmg further assessment at MW-31. However, she 

does not beUeve there is any reason for concem regarding the monitoring frequency at 

Water Plant ffl. Ms. Brown-Walden indicated that the protectiveness of the monitoring system 

was evaluated before it was implemented, and the system was approved as adequate.'* Changes 

•* The monitoring program in-place at the Site was developed using the data quality objective (DQO) 
process, in which it was determined that quarterly sampling was more than adequate to detect trends in extracted 
groundwater. Treatment effectiveness does not deteriorate sharply, except in the case of catastrophic failures 
(e.g., blower failure) which are monitored by the process control system. Catastrophic failures immediately 
trigger system shutdown and prevent distribution of untreated groundwater. 
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within the Memphis Sand aqutfer are not expected to be sudden; rather, data can be used 

predict trends over the long term.̂  

5.1.5 Carrier's CoUierville Plant Manager 

Mr. Frank Sizemore, plant manager at Carrier's CoUierviUe faciUty, was contacted on 

July 17, 2000, and interviewed by telephone. Mr. Sizemore indicated that he has been at the 

plant for three years, and has not received any complaints about the remediation systems onSite 

during that tune. He stated that he has no overriding concems regarding operation of the 

systems; in fact, various faciUty workers have inquired when the systems wUl be shut down. 

His role in the remediation process consists of managing any hazardous material generated 

from the NRS or MPA areas including (but not limited to) spent activated carbon, water 

treatment and disposal, and soU residuals. Mr. Sizemore indicated that smce he arrived at the 

plant, groundwater from the MPA has been treated and discharged using the faciUty's 

pretreatment system in compUance with its Town of CoUierviUe sewer use permit. SmaU 

quantities of VOCs are permitted in the wastewater discharge in this permit. 

In addition, Mr. Sizemore and his staff provide daUy oversight for the remediation systems, 

and contact EnSafe for O&M services in the event of system shutdown. 

Mr. Sizemore identified two changes in plant permitting which have occurred during the last 

five years. The first, which has already been discussed, is that aU air discharges are currently 

permitted under the Title V process; the faciUty received its Title V permit m June 1998. 

Under the Title V program, aU emissions sources at the faciUty have been identified under a 

single permit, replacing older, point-source permits. Mr. Sizemore indicated that the Title V 

' Once water is discharged fi-om the air stripper, it passes through the Town of CoUiervUle's aerator to a chlorination 
system and finaUy the storage tank. Thus, additional aeration capacity is avaUable in the Town's treatment system which is not 
included in the actual remedial design. It is therefore highly unUkely that small exceedances of the MCL will occur at the 
tap of an end user following distribution through the Town's water supply system. 
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permit may not be renewed upon its expiration in June 2003, given the faciUty's goal of 

reducing volatUe emissions such that it is no longer considered a major source. 

The second change in permitting was that the faciUty's NPDES permit expired m 1999. This 

permit was not renewed as Carrier identified no current discharges to the Nonconnah Creek, 

and had no future plans to discharge under the permit. 

Mr. Sizemore identified two areas in which reporting could be improved: 

• Under the Title V program, he is required to report air discharges twice a year; he has 

requested more frequent documentation of emissions rates from the NRS and MPA, so 

that he can report contributions from the remediation systems in a more timely manner. 

• He provides environmental compUance training services annuaUy to Carrier employees, 

and he has requested that a presentation on the CERCLA program and the Site's 

remediation status be included in his annual training. 

Other than these two issues, Mr. Sizemore indicated that he was satisfied with the remediation 

systems and the reportmg stmcture currently used. 

5.2 Document Review 

The foUowing documents generated since the 1992 ROD was issued were reviewed for Site 

history and remediation data: 

• Carrier Air Coruiinoning Supeifund Site Record of Decision (USEPA, September 9, 

1992) 
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East Well Aquifer Pumping Test Report, Collierviile Municipal Well Field (EnSafe, 

December 14, 1992) 

Carrier Collierviile Site Remedial Design Work Plan (EnSafe, April 11, 1994) 

PrefinallFinal Design Soil Vapor Extraction, Carrier Collierviile Site Main Plant Area 

(EnSafe, July 29, 1994) 

Groundwater Remedy Design (EnSafe, August 25, 1994) 

Final Design Soil Vapor Extraction, Carrier Collierviile Site Main Plant Area (EnSafe, 

September 22, 1994) 

Technical Memorandum, Site Downgradient Monitoring Well Data Quality Assessment 

(EnSafe, October 18, 1994) 

Operation and Maintenance Plan Soil Vapor Extraction, Carrier Collierviile Site Main 

Plant Area (EnSafe, May 11, 1995) 

Final Construction Inspection Report, Main Plant Area SVE (EnSafe, June 13, 1995) 

Preliminary Close Out Report (USEPA Region 4, October 31, 1995) 

Fourth-Quarter 1995 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, February 12, 1996) 

First-Quarter 1996 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, April 29, 1996) 
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Second-Quarter 1996 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, August 26, 1996) 

Third-Quarter 1996 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, October 31, 1996) 

Technical Memorandum, North Remediation Site Confinnation Soil Borings (EnSafe, 

January 20, 1997) 

Fourth-Quarter 1996 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, January 27, 1997) 

Memorandum, Carrier Collierviile Verification Modeling (EnSafe, March 12, 1997) 

First-Quarter 1997 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, May 21, 1997) 

Second-Quarter 1997 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, August 18, 1997) 

Third-Quarter 1997 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, November 20, 1997) 

Fourth-Quarter 1997 Progress Report, Carrier Air Conditioning CoUierviUe, Tennessee 

(EnSafe, March 12, 1998) 

Correspondence from Craig Wise, EnSafe Inc., to Beth Brown, USEPA, 

April 17, 1998; Subject: Monitoring WeU Closures 
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• First-Quarter 1998 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, June 1, 1998) 

• 1994-1995 Progress Reports, Carrier Air Conditioning Collierviile, Tennessee (EnSafe, 

June 1, 1998) 

• Second-Quarter 1998 Progress Report, Carrier Air Conditioning ColUerviUe, Tennessee 

(EnSafe, August 15, 1998) 

• Third-Quarter 1998 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, November 24, 1998) 

• Fourth-Quarter 1998 Progress Report, Carrier Air Conditioning CoUierville, Tennessee 

(EnSafe, Febmary 28, 1999) First-Quarter 1996 Progress Report, Carrier Air 

Conditioning Collierviile, Tennessee (EnSafe, April 29, 1996) 

• First-Quarter 1999 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, May 6, 1999) 

• Second-Quarter 1999 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, July 29, 1999) 

• Third-Quarter 1999 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, December 7, 1999) 

• Fourth-Quarter 1999 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, Febmary 9, 2000) 
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• First-Quarter 2000 Progress Report, Carrier Air Conditioning Collierviile, Tennessee 

(EnSafe, May 4, 2000) 

These documents, m addition the final RI (EnSafe, March 27, 1992) and FS (EnSafe, 

March 31, 1992) were the primary sources for data evaluated in this report. 

5.3 ARAR Review 

ARARs identified in the ROD were reviewed to determine if changes made smce 1992 (if any) 

caU into question the protectiveness of the remedy. The ROD identifies the foUowing 

regulations as ARARs at the CAC Site: 

Safe Drinking Water Act (SDWA), 40 CFR 141.50, 141.63, 141.80, and 143.3 

Clean Water Act (CWA), 40 CFR Parts 122, 125, 129, 133, 136, 230, 403.5, 

Clean Air Act (CAA) 40 CFR Parts 50, 60, 61 

Tennessee Water QuaUty Control Act (69-3-101) 

RCRA 40 CFR Parts 260 through 270 

Fish and WUdlife Coordmation Act, 16 USC 661 et seq. 

OSHA, 29 CFR 1910 

EPA Groundwater Protection Strategy (USEPA 1984) 

Town of CoUierviUe Municipal Code of Ordmances 10-230 

Shelby County WeU Constmction Codes, Sections 4 and 5 

Executive Order 11990 Wetlands Protection PoUcy 

Executive Order 11988 Floodplain Management PoUcy 

SDWA 

Promulgated, chemical-specific standards used to develop groundwater RAOs were examined 

to detennine the impact of changes to SDWA. None of the MCLs identified in SDWA have 
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changed since 1992; therefore, the ARARs used to develop RAOs stiU meet the protectiveness 

criterion. 

CWA 

CWA discharges are managed under Carrier's sewer use agreement with the Town of 

CoUiervUle's PubUcly Owned Treatment Works (POTW). AU discharges to the POTW are 

made in compUance with the sewer use agreement and therefore are in compUance with CWA. 

Standards for discharge to waters of the state (e.g., NPDES effluent Umitations), dredge and 

fiU activities, etc. are not appUcable to remedial actions as unplemented onSite. 

CAA 

In 1996, aU air permits at the CAC plant were consoUdated under the Title V program, as 

required by 40 CFR 70. The remediation systems at the Site are aU identified in the faciUty's 

Title V permit as insignificant sources for VOCs, and typicaUy emit less than 1 lb/day TCE. 

Tlierefore, changes to the CAA do not impact the protectiveness of this remedy. 

RCRA 

Carrier's waste management and disposal practices associated with the remediation systems 

have been in accordance with RCRA; changes to RCRA have no unpact on the protectiveness 

of the remediation systems. 

OSHA 

AU personnel working with the SVE systems are required to have OSHA training. Changes to 

OSHA have been integrated, where appUcable, to affected Site employees and contractors. 

These changes do not affect the protectiveness of the remediation system. 

EPA Groundwater Protection Strategy 

USEPA's groundwater protection strategy has evolved significantly since 1984, as technical 

information regarding fate and transport properties of chlorinated solvents has improved. 
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However, the mass reduction and groundwater containment strategy appUed at the CAC Site is 

consistent with the state-of-the-art. Cleanup data demonstrate this strategy is effective. 

The foUowing ARARs and TBCs identified in the ROD have no impact on the protectiveness 

of the Site remedy as implemented: Tennessee Water QuaUty Control Act, Fish and WUdlife 

Coordination Act, Town of ColUerviUe Municipal Code of Ordinances, Shelby County WeU 

Constmction Codes, Executive Order 11990 (Wetlands Protection PoUcy), and 

Executive Order 11988 (Floodplain Management PoUcy). 
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6.0 ASSESSMENT 

This section presents the results of the five-year review process, particularly with respect to 

three questions: 

• Have conditions extemal to the remedy changed since the remedy was selected? 

• Has the remedy been implemented in accordance with decision documents? 

• Has any risk information changed since the remedy was selected? 

6.1 Conditions External to the Remedy 

Tlie primary factors which are key to ROD implementation yet extemal to the remedy are 

changes in land use, exposure pathways, and Site conditions. 

Land Use 

Land use at the Site has been industrial since Carrier began operations. AJl surrounding land 

has been zoned by the Town of ColUerviUe as general industrial or general commercial. 

Future land use in this area is expected to remam industrial. 

Pathways 

Exposure pathways at the Site are the same as those identified in the initial RI/FS process: 

dermal contact and ingestion of surface soU, and domestic use of groundwater. However, 

domestic consumption of TCE-contammated groundwater has been eliminated as a pathway 

through treatment at Water Plant ffl. These pathways are not expected to change in the future. 

Site Conditions 

Some development has occurred adjacent to the Carrier Site due to roadway improvements on 

ByhaUa Road, and constmction of Winchester Road along the southem perimeter ofthe 
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property. However, physical conditions on the property — and most importantly m the 

impacted areas — remain the same. 

Site hydrauUc concems were evaluated in 1994 and again in 1996/1997. Conclusions 

regarding groundwater hydrogeology and the subsequent effectiveness of Water Plant ffl as a 

containment system are consistent with previous data. No changes are anticipated. 

6.2 Remedy Implementation and System Operations 

Remedy implementation and system operations evaluated during this five-year review were 

deemed to be in accordance with the ROD and on-track for meeting Site remedial goals. 

Site Controls 

Site controls are adequate. Fencing and limited access to remediation areas (the most highly 

contaminated areas onSite) prevent unauthorized contact with contaminated media. Zoning 

restrictions m the Town of ColUerviUe indicate that future land use wiU be consistent with 

ROD cleanup standards. 

Remedy Performance 

As discussed in previous sections, treatment systems onSite are functioning as designed. Since 

system modifications were made in 1996, mass removal at the NRS area have been decreasing 

SteadUy. Mass removal rates at the MPA have also been tailing off since 1996. Over 

14,000 lbs TCE have been removed from the CAC Site since system instaUation. Moreover, 

sampling performed during 1995/1996 indicated that only one smaU area at NRS exceeded the 

TCE soU cleanup criterion. SoU addressed by the MPA system has not been sampled to date. 
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Decreases in TCE concentrations in MW-31 since the RI indicate that mass contributions to the 

Memphis Sand from shallow groundwater have been significantly reduced, by at least one 

order-of-magnitude, since the RI. 

The treatment system at Water Plant ffl is fiinctioning as designed; TCE is being removed to 

concentrations below the MCL by the air stripper system. Data show mass removal rates are 

mcreasing, due to both the increasmg contaminant concentrations and the increasmg flow rates 

quantified at Water Plant ffl. The municipal weUs are providing complete containment for the 

TCE plume, as evidenced by the absence of TCE in downgradient monitoring pomts. 

Adequacy of System O&M 

The five-year review indicated that O&M for the NRS and MPA are adequate at the Site. 

O&M requirements at Water Plant ffl need to be discussed with the Town of CoUierviUe to 

ensure responsibUities are clearly defined. 

Optimization — SVE Systems 

System optimization at the NRS and MPA have been an integral part of operations, and 

documented by the system modifications made since startup. At the NRS, sampling proposed 

for late 2000 wiU provide information as to whether the 0.533 mg/kg goal has been achieved 

given operational changes since 1996, the last sampling event. If the RAO has been achieved, 

remedial actions in the NRS wUl be terminated. 

SampUng conducted in the MPA area during late 2000 wUl be used to target vapor extraction 

efforts on recalcitrant zones, includmg valving off less-contaminated areas and enhancmg 

recovery through shaUow-zone venting. Optimization based on current soU data is expected to 

enhance mass recovery in this area. 
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Optimization — Water Plant ffl and Containment System 

The hydrauUcs of the containment system at Water Plant ffl have been evaluated twice since 

the installation of the treatment system m 1990. Data indicate that containment is achieved 

under the operating conditions that have been in place since the early 1990s. Mass removal 

rates are increasing due to increasing contaminant concentrations in raw water. These 

increasing concentrations are likely indicative of peak contamination that has migrated from the 

source area since the late 1980s and early 1990s, when shaUow groundwater TCE 

concentrations were at the highest levels. 

Peak concentrations are anticipated at the Water Plant #2 wellheads for several years, given 

initial concentrations near the source area. However, given that source area actions were 

initiated during 1995, and source area groundwater concentrations had already started to 

decline during 1994/1995, it is reasonable to expect that concentrations wUl rise and peak at 

Water Plant ffl sometime during the next five to ten years, and then start to decline as cleaner 

groundwater (resulting from source control actions at the MPA) reaches the municipal weU 

field. 

Once peak concentrations attenuate, however, groundwater conditions are expected to be 

diffusion Umited (i.e., limited by mass transfer from the aquifer matrix into groundwater). 

Residual mass in groundwater is expected to be concentrated in finer-grained, less transmissive 

sedunents at the top of the Memphis Sand aquifer. Mass transfer rates, therefore, wiU vary 

with aquifer heterogeneities, and TCE fiushing from beneath the former source areas wiU 

require a long period of time. 

Current production data indicate that Water Plant ffl is operating at or near capacity, with 

average pumping rates of 1.1 MGD and a maximum design extraction rate of 1.4 MGD. If the 

Town increases production capacity significantly, the containment system's total mass removal 
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at Water Plant ffl wiU increase. Increasing mass removal by instaUation of another weU at 

Water Plant ffl, for example, may shorten overaU travel times from the source area to the 

Town weUs; the actual travel times wiU depend on the weU location. Over the long term, 

however, once concentrations drop and contammant transport is limited by diffusion, additional 

pumping wUl have Uttle or no effect on mass removal. 

Optimization of the groundwater remedy, therefore, is best accompUshed by completing the 

source control action at the MPA, and eUminating future contributions to Memphis Sand 

groundwater. 

Early Indicators of Potential Remedy FaUure 

No early indicators of potential remedy faUure (e.g., equipment breakdowns) or changes in the 

scope of operations were identified. 

O&M Costs 

O&M costs have been low, and are expected to remain low. Costs are comparable to other 

sites using SVE and air stripping as remedial technologies. 
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7.0 DEFICIENCIES AND RECOMMENDATIONS 

The foUowing issues were identified during the five-year review and require attention. None 

affect protectiveness at the current time. 

7.1 North Remediation System 

Mass removal rates at the NRS area have decreased significantly smce system startup: 

approximately 500 lbs of TCE have been removed since 1995, compared with over 

11,000 pounds of TCE from 1989 through 1995. Although removal rates have increased 

during the past year due to the addition of a positive displacement blower, the previous 

confirmation sampling event in 1996 indicated that the majority of soU samples from the 

NRS area met the ROD cleanup goal of 0.533 mg/kg TCE. Carrier beUeves it is appropriate 

to sample soU concentrations m the NRS area to determine tf operational enhancements made 

since 1996 have achieved the ROD goal. 

Three maintenance items were noted during the system inspection: 

• A hole in the fence and an insecure lock require repair and/or replacement. 

• Sample ports at the shaUow and deep manifold lines requke replacement. 

• If the air strippers are required for treatment of water at the NRS, the packing material 

should be inspected thoroughly and cleaned, if necessary, to remove any 

fouUng/deposits. 

7.2 Main Plant Area 

USEPA and TDEC have indicated concem over elevated lead and zinc concentrations in 

MW-31. Both agencies, however, are amenable to a data review process before determining 

additional actions or changes to the sampling protocol at this location. Issues to be evaluated 

include: 
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• SampUng protocol and weU stabilization parameters 

• Contaminant trends versus water levels 

• Inorganic trends at other monitoring locations 

Mass removal rates at the MPA system have decreased significantly smce system startup, and 

have begun to approach asymptotic levels multiple times. System enhancements or intermittent 

operation improved removal rates each tune. The system is currently operating intermittently: 

it is shut down during wet, rainy periods and tumed on during dry conditions to enhance mass 

recovery under diffusion-limited conditions. Carrier beUeves it is now appropriate to sample 

soU concentrations in the MPA area to determine tf they meet the ROD goal of 0.533 mg/kg. 

Two maintenance issues were noted at the MPA: 

• Sludge has accumulated at the base of the moisture separator and should be removed 

and disposed of accordingly. 

• The dUution air valve filter wiU requke replacement foUowing the scheduled change-out 

of carbon, which should occur during July. 

In addition, given current removal rates from the MPA, it is possible that off-gas treatment 

using carbon adsorption is no longer required. Once soU data are evaluated, and system 

optunization is performed (if necessary), operations should be reviewed to determine tf carbon 

treatment is sttU necessary. 

7.3 Water Plant ffl 

Interviews with the Town of ColUerviUe's Director of PubUc UtiUties rndicated a breakdown m 

communications between Carrier and the Town, particularly with respect to each party's 
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responsibUities regarding maintenance. Further coordination is required between these parties 

to ensure continued operation of Water Plant ffl in the most efficient manner. 

The June 2000 system inspection indicated some algae fouling on air stripper packing material. 

To prevent any degradation in treatment capacity, packing material should be inspected and 

cleaned, tf necessary. AdditionaUy, the pressure drop across the columns and other 

performance indicators should be monitored on a regular basis by the Town of CoUiervUle's 

mamtenance department for gradual changes in performance. 

7.4 Recommendations for the CAC Site 

Table 7-1 summarizes recommendations and required actions identtfied during this five-year 

review process. 

7.5 Next Review 

The next poUcy review for the CAC Site wtU be required in 2005, five years from the 

completion date (e.g., signature date) ofthis five-year review report. 

Table 7-1 
Recommendations and Required 

Recommendations 
Party 

Responsible 
Oversight 

Agency 

Actions 

Milestone Date 

Currently 
Affects 

Protectiveness 
NRS System 

Collect soil bodags to evj^tiate 
fiy t̂̂ Bj elfejtiveQesg and ^fetejomoe 
if shatdowtj i& viable 

Repair faftciag WKI loclcs 

Replace sample ports at shallow 
and deep manifold lines 
Clean air stripper packing material 

Catriet 

Carrier 

Carrier 

Carrier 

USEPA/ 

'xmc 

vmPAi 

USEPA/ 
TDEC 
USEPA/ 
TJ&EC 

S^Hpliag by 
< k t c ^ r n , 2 ( m 
JEteportby 
l>eceHi>er31,2O0a 
A«585t5J,2000 

During next 
maintenance activity 
If the water portiotj 
of the treatment 
systeni ts toitted on 

piliiiiilliii 
^•iiiiiiiiii 
WSMSWFlMmiiimiii 

mmm^mmfm 
No 

iiiiiiiiiiiiiî ^̂ ^̂ ^ 
MPA System 
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Table 7-1 
Recommendations and Required Actions 

Recommendations 
Party 

Responsible 
Oversight 

Agency Milestone Date 

Currently 
Affects 

Protectiveness 

NRS System 

llilliliiliiiiliii|p^^^ 

USEPA/ 
TDEC 

i i i i i i i i i 
iiiiiii 

USEPA/ 
TDEC 
iiiiiiii 
iiiiiii 

|i|ip||;|:||||i|i^^Si;i 
iililiiiiiiiiii?iiiiiiilBi 

iiiiiiiiiiiiiiiiii 

Collect soil borings to determine Carrier 
system effectiveness and determine 
if shutdown is viable 

iliii^BiiiiiiiiliiiiiiiB 

Replacement of dilution air valve Carrier 
filter 

iiiiiiiiiiiiliiiiiiiiiili^^ 

Sampling by 
October 31, 2000; 
Report by 
Pecember 31, 2000 

Mll^^^plllllliii 
August 31, 2000 

iiiiil 

No" 

l l i i i l 
' No 

iiiii 

Water Plant #2 

||i|i|i||||ipii|^ 

Inspect air stripper packing Carrier USEPA/ 
material at Water Plant #2 and re- TDEC 
establish operations monitoring 
system for Town employees 

;i|||iiiiiill!tiii||iiW 

Meeting by August 
31, 2000 

iilE^ii 

No 
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8.0 PROTECTIVENESS STATEMENT 

The remedies implemented at the MPA, NRS, and Water Plant ffl at the Carrier facUity are 

protective of human health and the environment. Results of the five-year review indicate that: 

• Mass removal at the two SVE treatment areas is ongoing, and significant mass 

reduction has occurred since the systems were instaUed. 

• Concentrations in MW-31 are decreasing, indicating the MPA system is effective at 

mass removal and that mass contributions to the Memphis Sand aquifer are decreasmg 

accordingly. 

• TCE concentrations at Water Plant ffl are increasing, indicating that the weUs are 

drawing in contaminants formerly beneath the Main Plant. 

• Groundwater extraction rates are bemg maintained at levels sufficient to contain the 

TCE plume. Moreover, the Town of has indicated that increased demand requires 

additional pumping from Water Plant ffl, as evidenced by higher peak flows (5% of aU 

daUy flows are greater than 1.2 MGD). 

Conditions at the Site are not expected to change in the near future, given the area's land use 

(industrial/commercial) and zoning controls currently in place. Access controls and surface 

conditions (e.g., pavement in the MPA area) are adequate to prevent exposure. 

L:\CARRIER\5-year review report.doc 
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Table 2-1 
Monitoring Wells Abandoned during 1997 and 1998 

Well 

, ;^PT- i • . , 
APT-2 

• PZ-1-. - . : :yyE: 
PZ-2 

: pZ-3-:V' -y:EE-Ŝ :̂--~ 

PZ-4 
: MW-1 

MW-1 A 
i M W . 3 

MW-5 
' • M W - 9 ^'f 

MW-Tl 
Ty|^.]3 -.-!-c7ZE.F 
MW-15 
M.W-16 
MW-21 

:.vMW-23 
:W:> :-';^ 

MW-25 

MW-33 • 
• 

Location 

.,:"8i|:il:.-. Onsite 
Onsite 
(5nsite 
Onsite 

"'-•Orisite 
Onsite 

..'::Ei-:: Onsite " 
Onsite 

•-^;^y'.' Onsite 
Onsite 

.. • Onsite 
Onsite 

•f.-.. -....^jisOnsite "'• 
Onsite 
Onsife 
Onsite 
Onsite 

':\..^Y^... ^ .^^^ . 

Onsite 

'..-.. : . -Onsite 

Well 

MW-35'.^V-
MW-37 
MW-43 
MW-47 

;• MW-49"- • - ; S : 
Pilot Test "Area A" SVE Wells (8) 

Pilot Test "Area C" SVE Wells (10) 
MW-57 

-...Fyi - MW-58...... . 
MW-39 

MW-51 
'"''"'•'"f ^;"MW?53^ ' .,...»..,-;-;....̂ ...... 

MW-55 
M W - 5 9 

MW-61 
CMW-OOl-

• E : E E - ' --~yE..E ' • • ' i - • • • • 

CMW-002 

CMW-003 ' •,. 
• • ' - • • - ' , , ' 

Location 

' .Onsite 
Onsite 
OSi t e 
Onsite 
Onsite ' ' -
Onsite 
"Onsite •̂ "-' ^ 

Burch Property 
,;4Burch Property 

Schilling Farm 
.i^^aSchillingTanniiV ;: 

Schilling Farm 
.<:-H¥sSchill[ng Farn&:: 

Schilling Farm 
Offsite - Ea.st 
Offsite - East 

- ':'Gity"bf Collierviile.' . 
. •" - Property . ' --'" 

City of Collierviile 
Property 

, ' City of Colliery ilie 
Property :'•' ' * ,' 

Table 2-2 
Monitoring Wells Remaining at Carrier Site 

Well 

r MWi^lB' '.EEiy-'^' 
MW-4 

; . M W - 6 ^ " . : " 
MW-10 

PJMW^12-"' ; - : ; : - ; • 
MW-14 

^ MW-27:::l4^...-C' 

..:.. .;^;2;::-

..:mm"FF"' 

..::=;... -

r- ' ^ i f 

Location 

, Onsite 
Onsite 

"" Onsite *' 
Onsite 
Onsite 
Onsite 

; -^^Onsite; 

Well 

. . : . ,3^^• . • • . ; •>• M W r 7 7 - , . . - E . E ^ ^ ^ ' ' : ' ' ' 

MW-29 
w ~ " ' •"" M W - 3 : K : : : . ; • ' . 

MW-60 
F-:-::'E---..--' '"" •MW-52'""'"",, .. , 

NRS (9 SVE wells) 
:,4;f" !y lPA(7^VE wells) • ' 

Location 

• • • • 3|0ffsigppE^st::g=^" "'?:'••• 
Offsite - East 

•••:»(3ffsite;^Eait^.-."i::'.' 
Offsite-North 

' '©'ffsiteyNortir"'!.""" ' 
Onsite 

• . Onsite '•" , ' 



MERRIE OLDS 

MW-62 mj-'C'B 

UW-5'7 

4 

ij^M'~ 51 

LEGEND 
© - MONITORING WELLS (DEEP) 
® - MONITORING WELLS (SHALLOW) 

M W - 6 2 - MONITORING WELL NUMBER 

NOTES: 
WELLS/REMEDIATION WELLS SHOWN 
IN RED ARE ACTIVE. ALL OTHER 
WELLS (GRAY) ARE ABANDONED. 

400 0 400 

SCALE FEET 

(S(X)J 5 8 8 - 7 9 6 2 
U a l m i S , TEHIKSSEE 

CHt/ILESrON.SC <»KMNAn.OH OmAS.JX JKKSON.TM KNOXVUSm 
LANOtSTEUPA mSIMUJE.JN HORFCHK'ir>l fWOOVUCT P B t S l K a H n 

RAi lKHJK COUKNE. GBIUMff 

ACTIVE MONITORING AND 
REMEDIAL WELLS 

CARRIER CORP., COLLIERVILLE 

DWG DATE: 07 /31 /00 |DWG NAME: 2106B002 
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Appendix B 

Review of Human Health Baseline Risk Assessment 

In accordance with the five-year review guidance, the original Human Health Baseline 

Risk Assessment (BRA) prepared for the Carrier Collierviile Site was reviewed to 

evaluate basic assumptions regarding risk to human health and determine if any 

assumptions have changed. Current USEPA Region IV guidance vvas considered during 

this evaluation. The remedial investigation assumed no risks due to ecological 

considerations, as the Site is an operating industrial facility. 

Because the major site chemical of concern (COC) was trichloroethene (TCE), this was 

used as a screening-level indicator to assess changes in risk guidance. Because current 

and projected future use of the site is industrial, the review focuses on this exposure 

scenario. 

Intake Parameters 

Several intake parameters used to calculate chronic daily intakes (CDIs) have changed 

since the initial BRA. 

For the surface area (SA) of skin exposed to contaminated soil, the original report used a 

value of 2,300 cm^ for the adult worker. Current guidance bases the SA on the 90"̂  

percentile areas ofthe head, hands, and forearms of an adult male, obtained from the U.S. 

EPA Exposure Factors Handbook, and assumes the individual is clothed with shoes, long 

pants, and short sleeves. Thus, a SA of 4,100 cm is currently used to assess site worker 

dermal exposure. The increase in SA would increase the CDI. 

For exposure duration (ED), the original report used an ED of 20 years. U.S. EPA 

Region IV guidance recommends an ED of 25 years. As a result, the CDI would be 

expected to increase due to the increased ED. 



For the soil-to-skin adherence factor (AF), the original report used a value of 2 mg/cm^. 

This is an overly conservative value: recent Region IV guidance recommends 1 mg/cm^ 

for evaluation of reasonable maximum exposure (RME) intake calculations. Further 

adjustment ofthe AF is possible, but was not considered here. U.S. EPA (1992), Dermal 

Exposure Assessnterit: Principles and Applications - Interim Repori, ORD, 

EPA/600/8.91/011B, recommends an AF of 0.2 mg/cm as a reasonable central estimate. 

Reductions in the AF directly reduce dermal risk. 

Alternative Exposure Scenarios 

While future residential land use is an unlikely scenario at the Cairier Collierviile site, it 

is possible that other exposure scenarios typical of an industrial facility would be 

considered under new guidance. For example, a construction or utility worker scenario 

might be considered if subsurface work were required in contaminated areas. This 

evaluation did not assess alternative, short-term exposure scenarios. 

Inhalation 

The inlialation pathway was not considered during the initial 1992 risk assessment given 

the widespread occurrence of pavement across the site. Foundations and asphalt/concrete 

are assumed to be barrier layers preventing exposure. Inhalation risks were not estimated 

for this site given that the contaminated area is located in the central, active portion of the 

manufacturing facility and that soil is not expected to be exposed. Under current 

guidance, it is likely that exposures due to inhalation would only be considered when the 

concrete is removed (e.g., during a short term maintenance/utility repair event). 

Toxicity Factors 

The ingestion carcinogenic toxicity factor (SF) for TCE did not change from the value 

used in the original report; i.e., SF = 1.1 E-02 (mg/kg-day)" . Therefore, no changes 

would be expected due to the ingestion SF. The SF used for dermal contact is not clear 

from the original report. For purposes ofthis review, a default dermal SF of 7.33E-02 

(mg/kg-day)"' was calculated by dividing the oral (ingestion) SF by an absorption factor. 



Noncarcinogenic toxicity factors (reference doses, RfDs) were not available for TCE 

when the original report was written. The current oral RfD was obtained from the U.S. 

EPA, Region III Risk-Based Concentration Table and the default dermal RfD was 

obtained by multiplying the oral RfD by an absorption factor. 

Exposure Point Concentration 

For the exposure point concentration (EPC) term, the original report used a soil 

concentration of 35 mg/kg, which was the mean concentration of surface soil samples 

from 0- to 5-feet below ground surface. Region IV guidance requires the use ofthe 95% 

UCL or the maximum detected concentration ifthe 95% UCL exceeds the maximum 

detected concentration. It can reasonably be expected that the 95% UCL would be much 

higher than the value of 35 mg/kg used in the original report, thus increasing the total risk 

posed to site workers. 

To evaluate the maximum risk posed to site workers, it was assumed that the 

concentration term would be equal to the maximum detected concentration of TCE in 

surface soil of 250 mg/kg. 

Lead Evaluation 

It is important to note that the lead analysis performed during the BRA compared site 

concentrations assuming a hazard index (HI). However, current methodology evaluates 

the 95% UCL (or maximum) lead concentrations using screening values (400 mg/kg for 

residential scenarios, 900 mg/kg for industrial scenarios). Lead can therefore be 

eliminated from the COC list as its maximum concentration is less than 400 mg/kg; no 

additional assessment would be required under current guidance. 

TCE Risk Summary 

To evaluate the effect of changes in intake parameters and toxicity values, the same EPC 

used in the original report, 35 mg/kg, was used to calculate the CDI. The calculated CDI 

was then used in conjunction with current TCE toxicity values to estimate risk. Input 

parameters are shown in Table 1, at the end ofthis appendix. 



The estimated incremental lifetime cancer risk (ILCR) to the site worker due to oral and 

dermal exposures from TCE exposure increased from an ILCR of 1 .OE-07 in the original 

report to an ILCR of 4.7E-07 using recent guidance and toxicity values. These values are 

well within USEPA allowable risk range of lE-06 to lE-04. 

As noted above, noncarcinogenic risk due to TCE was not considered during the original 

BRA. Using currently available RflDs for TCE results in an estimated noncarcinogenic 

risk of 0.02, below the USEPA's generally acceptable risk level of 0.1 for the 

noncarcinogenic risk contribution ofa single chemical. 

Ifthe EPC used for risk estimates was increased to 250 mg/kg, the maximum detection 

onsite, noncarcinogenic risk to the site worker (sum of ingestion and dermal contact 

pathways) would increase from 0.023 to 0.131, and carcinogenic risk would increase 

from an ILCR of 4E-07 to an ILCR of 3E-06. 

Risk and hazard estimates for the 35 mg/kg and 250 mg/kg scenarios are summarized in 

Table 2, at the end ofthis appendix. 

Summary of Findings 

Due to advancements in risk assessment methodology since the BRA was developed, 

several factors used in assessing risks due to TCE have been changed, including: 

• Three intake parameters used to calculate the CDI for the dermal contact exposure 

pathway were altered from values used in the original report. Two of these, SA 

and ED, were adjusted upwards resulting in higher CDIs. The other, AF, was 

adjusted downwards, resulting in a lower CDI. Carcinogenic risk and noncancer 

toxicity, therefore, would likely increase overall due to the more conservative 

assumptions now used. 

• Oral and dermal RlDs for calculating noncarcinogenic risk from TCE exposure 

were not available at the time ofthe original report and are now available. HI 

contributions would therefore increase ifthe BRA was performed today. 



• The method used for calculating the concentration term in the original report is 

not consistent with current Region IV guidance. The acceptable method is to use 

either the maximum detected concentration or 95% UCL. In either case, the new 

concentration term would be much higher than the value used for TCE in the 

original report. Again, the site risk posed by TCE would likely increase. 

Ifa new BRA were performed, the overall effect of using current USEPA Region IV 

guidance is that both carcinogenic and noncarcinogenic risk estimates would be 

increased. While TCE was used as an example for the above assessment, this logic can 

be extended to other site COCs: risks contributed by DCE, PCE, etc. will also change. It 

is expected that the oral and dermal site risk under an industrial scenario would be 

increased by roughly one order of magnitude, still within the range of lE-06 to lE-04, the 

allowable risk range established by USEPA. However, given that 85% ofthe risk is 

contributed by the dermal pathway, it is possible that the increases may be limited given 

that the adherence factor (AF) may be decreased if site-specific considerations are 

evaluated. 

The inhalation pathway, which was not included in the 1992 BRA as impacted areas were 

beneath asphalt and concrete, may be evaluated under new risk assessment guidelines for 

specific exposure scenarios (e.g., short term maintenance or utility worker exposures). It 

is likely that the consideration ofthe inlialation pathway would increase overall site risks; 

however, this five-year review analysis of risk parameters did not calculate the actual 

increases. 



TABLE 1 

PATHWAV PARAMETERS USED TO ESTIMATE CDI FOR SOIL 

INGESTION AND DERMAL CONTACT 

COLLIERVILLE, TENNESSEE 

Site Worker Units 

Ingestion Rate Soil (IRsoil) SO (a) 

Fraction Ingested (FI) 1 (b) 

Absorption Factor (ABS) 0.01(b) 

Exposure Frequency (EF) 250 (b) 

Exposure Duration (ED) 25 (b) 

Skin Surface Area Available for Contact (SA) 4100 (c) 

Soil to Skin Adherence Factor (AF) 1 (d) 

Conversion Factor I.OOE-06 

Body Weight (BW) 70 (e) 

Averaging Time (AT) 

Noncancer 9,125(0 

Cancer 25,550 (g) 

mg/day 

unitless 

unitless 

events/year 

years 

cm7event 

mg/cm' 

kg/mg 

kg 

days 

days 

(a) Based on USEPA's central estimate of adult soil ingestion in industrial sellings of 50 mg/day (USEPA 1997'). 

(b) Recommended by U.S. EPA Region IV Supplemental Guidance to RAGS: Region IV Bulletin 

Human Health Risk Assessmeni. 

(c) Accounts for head, hands, and forearms al 90th percentile values for adult from Table 4B.1, 

Exposure Factors Handbook; assumes individual is clothed wilh shoes, long pants, and short 

sleeves; rounded up from 4,090 cni2. 

(d) This value considered appropriate for evaluation of reasonable maximum exposure (RME) iniake 

assumptions according to U.S. EPA Region IV guidance. 

(e) USEPA (1989) Risk Assessment Guidance for Superfund Vol. 1, Human Health Evalualion Manual (Part A). 

(f) Calculated as the product of exposure duration (years) x 365 days/year. 

(g) Calculated as the product of 70 years (assumed lifetime) x 365 days per year. 



Medium 

Exposure 

Pathway 

TABLE 2 
RISK SUMMARY 

EPC = 35 mg/kg 
Future Site Worker 

HQ ILCR 

EPC = 250 mg/kg 
Future Site Worker 

HQ ILCR 

Surface Soil Ingestion VOCs 
TCE 0.003 7E-08 0.020 5E-07 

Dermal VOCs 
TCE 0.02 4E-07 0.11 3 E-06 

Surface Soil Pathway Sum 0.37 5E-06 0.13 3E-06 

ILCR indicates incremental excess lifetime cancer risk. 
HQ indicates hazard quotient 
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TENNESSEE DEPARTMENT OF ENVIRONMENT A N D CONSERVATION 
DIVISION OF WATER SUPPLY 

,. Monthly Operation Report 
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TENNESSEE OEPARTMENT OF ENVIRONMENT ANO CONSERVATION 

DIVISION OF WATER SUPPLY 
Monthly Operation Report 

NAHE OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: HATER PLANT {2 COUNTY; 

rtOHTH OF: February 1998 

PWSIO: 0000126 
SHELBY 

UATER 
• TREATEO 
GALLONS 

OATE xlOOO 
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RESIDUAL 
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12.0 
12.0 
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16.0 
16.0 
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9.4 

87.7 
96.5 
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82,7 
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88.2 
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1.6 
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1.53 
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7.8 
7.8 
6.2 
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8.2 
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8.0 
8.0 
8.0 
8,2 
8,0 
8,0 
8,2 
8,0 
8.0 
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8,4 
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IS 
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TENNESSEE DEPARTHENT OF ENVIRONMENT ANO CONSERVATION 
OIVISION OF HATER SUPPLY 
Monthly Operation Report 

NAME OF HATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF HATER TREATMENT'PLANT: HATER PLANT 12 

PHSID: 0000126 
COUNTY: SHELBY 

NONTH OF: March 1998 

UATER 
TREATED 
GALLONS 

OATE XlOOO 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

1041 
952 
1002 
997 
999 
1002 
1009 
982 
995 
986 
898 
982 
1030 
1078 
950 
898 
974 
973 
985 
991, 
1058 
950 
947 
1004 
1005 
986 

1010 
1084 
1081 
989 
1004 

— CHLORINE — 
MG/L 

POUNDS FREE 
USEO RESIDUAL 

18.0 
15.0 
18.0 
18,0 
15.0 
17.0 
15.0 
5.0 
16.0 
16.0 
14.0 
22.0 
18,0 
22.0 
12,0 
13,0 
16,0 
12,0 
16,0 
16.0 
19,0 
15,0 
11,0 
19,0 
21.0 
21.0 
18,0 
16,0 
12,0 

8,0 
11,0 

1,0 
1.4 
1.4 
1.3 
1.3 
1.2 
0.9 
0.9 
1.4 
1.3 
1.3 
1.3 
1,4 
1,2 
1.2 
1,1 
1,3 
1.3 
0,9 
'l.O 
i.l 
0.6 
0.6 
1.8 
1.5 
1.5 
1.3 
1.1 
1.1 
0.5 
0.7 

— - FLUORIDE 
MG/L 

GALS CALC'D 
USEO DOSAGE 

88.5 
83.7 
80.2 
86.7 
86.2 
87.4 
81,1 
82.9 
83,2 
84,4 
62,3 

104,0 
78,5 
85,5 
84.4 
75.8 
81.4 
85.4 
81.0 
83,4 
91,0 
80,5 
80,1 
84,6 
86.7 
83,2 
86.5 
88,7 
92,6 
84.6 
85.5 

1,53 
1,58 
1,44 
1,57 
1.55 
1,57 
1.45 
1,52 
1,51 
1,54 
1,25 
1,91 
1,37 
1,43 
1,60 
1,52 
1.50 
1.58 
1.48 
1,51 
1,55 
1.53 
1.52 
1.52 
1,55 
1,52 
1.54 
1.47 
1,54 
1,54 
1.53 

MG/L 
OIST 

SYSTEM 

1,20 
1.10 
1.20 
1.10 
1.00 
1,10 
1,10 
1,10 
1.10 
1,10 
1,10 
1.20 
1.10 
1.20 
1.20 
1.10 
1.20 
1.20 
1.10 
1,30 
1,10 
1,10 
1.00 
1.10 
1.10 

20 
10 
10 

ALKALINITY --
MG/L 
TOTAL 

RAH FINISHED 

18 

19 

18 

19 

18 

20 

19 

18 

19 

19 

16 

20 

1.20 
1.20 
1.20 

18 

30 
24 
21 
17 
29 
31 
25 
24 
27 
23 
24 
23 
27 
29 
28 
27 
27 
30 
25 
25 
25 
24 
25 
27 
25 
22 
21 
24 
27 
27 
24 

-- PH - — 
SU 

RAU FINISHED 

5.6 

5.7 

5.6 

5.6 

5.6 

5.7 

5,7 

5,6 

5,6 

5,6 

5,6 

5.7 

5.6 

8.4 

8.0 
7.6 
7.2 
8.0 
8.2 
8.0 
7.8 
8.0 
8.0 
8.0 
8.0 
8.0 
8.2 
8.2 
8.2 
8.4 
8,2 
8.2 
8,2 
8,2 
7.8 
8.0 
8.4 
8.0 
7.8 
8.0 
8.2 
8.6 
8.2 
8.0 

— - C02 — -

FREE 
RAH FINISHED 

. 9 

TOTAL 
AVERAGE 
MAXIMUM 
MINIHUM 

30842 
995 
1084 
' 898 

4?5.0 
15.6 
22.0 
5.0 

35.6 
1.1 
1.8 
0.5 

2610.0 
84.2 
104.0 
62.3 

47.22 
1.52 
1.91 
1.25 

35,20 
1,14 
1,30 
1,00 

243 
19 
20 
18 

767 
25 
31 
17 

73,2 
5,6 
5,7 
5,6 

250,0 
8,1 
8.6 
7.2 

112 
9 
9 

REHARKS: 

^ R T I F I E D OPERATOR' 

CERTIFICATE NUMBER ^ ^ ^ 5 > ^ 



TENNESSEE OEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF UATER SUPPLY 
Monthly Operation Report 

NAME OF HATER UTILITY: TOHN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: WATER PLANT 12 COUNTY; 

MONIH OF: A p r i l 1998 

PHSID: 0000126 
SHELBY 

" " " ' 

OATE 

01 
02 
03 
04 
05 
06 
07 

• 08 
,09. 
10 
11 . 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

TOTAL 
AVERAGE 
MAXIMUM 
MINIMUM 

UATER 1 
TREATED i 
GALLONS 1 

XlOOO ; 

961 
1008 
1021 
1004 
1085 
859 
1064 
1005 
1013 
964 
1095 
1035 
932 
1064 
1032 
1037 
1014 
1046 
1054 
987 
994 
1012 
1020 
1032 
1156 , 
999 
941 
1027 
994 
997 

30452 
1015 
1156 
859 

— CHLORINE — 

POUNDS 
USEO 

9,0 
11.0 
11.0 
18.0 
21.0 
18.0 
23.0 
24,0 
20.0 

• 20.0 
20.0 
19.0 
8.0 

21.0 
11.0 
25.0 
21.0 
18.0 
20.0 
14.0 
10.0 
16.0 
20.0 
21.0 
22.0 
21.0 
15.0 
17.0 
16.0 
15.0 

525.0 
17.5 
25.0 
8.0 

MG/L 
FREE 

RESIDUAL 

0.7 
0.8 
0.7 
1.8 
1.7 
1.6 
1,7 
1,7 
1.6 
1,7 
1,1 
0,5 
0.7 
0,8 
1,8 
1,9 
1,8 
1,4 
1.9 
1.7 
1.4 
1.2 
1.4 
1,4 
1,4 
1,2 
0,9 
1,3 
1.4 
1.4 

40.5 
1.3 
1.9 
0.5 

GALS 
USED 

63.1 
85.9 
88.5 
82.2 
93.9 
70.8 
68.4 
85.1 
87.6 
60.5 
91.9 

- 91.0 
60.1 
90.1 
63.6 
91.5 
64.4 
90.6 
91.7 
90.1 
73.4 
86,8 
84.8 
90,6 
92,9 
88.7 
78,6 
88,0 
83.5 
86.1 

2584.6 
86.2 
93.9 
70.8 

FLUORIDE 
MG/L 

CALC'D 
DOSAGE 

1.56 
1,53 
1,56 
1,47 
1.56 
1,48 
1.50-
1.52 
1.56 
1.50 
1.51 
1.58 
1.55 
1.52 
1.46 
1.59 
1.50 
1.56 
1.57 
1.64 
1.33 
1.54 
1.50 

.1,58 
1,45 
1,60 
1.51 
1.54 
1.51 
1.55 

45.83 
1.53 
1.64 
1.33 

'""" 
MG/L 
DIST 

SYSTEH 

1.20 
1.30 
1.20 
1.30 
1.20 
1.30 
1.20 
1.30 
1.20 
1.30 
1.30 
1.20 
1.20 
1.20 

. 1.20 
" 1,30 

1.40 
1.20 
1.20 
1.20 
1.20 
1,20 
1,10 
1,20 
1,20 
1,10 
1,20 
1,10 
1,10 
1,20 

36,50 
1,22 
1,40 
1.10 

-- ALKALINITY 
HG/L 

TOTAL 
RAH FINISHED 

18 
17 
19 
19 
19 
19 
21 -
20 
19 
24 
21 
23 
16 
20 
19 
18 
20 
19 
19 
19 
20 
19 
21 
19 
20 
20 
20 ^ 
22 
19 
21 

590 
20 
24 
16 

26 
26 
27 
40 
29 
28 
41 
45 
38 
37 
34 
35 
31 
36 
28 
39 
27 
29 
28 
35 
27 
28 
28 
30 
30 
33 
29 
33 
27 
26 

950 
32 
45 
26 

-— pH 
SlJ 

RAH 

6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
6.3 
4.6 
4.8 
4.8 
4.7 
4.7 
4,5 
6.1 
6,6 
6.2 
6.1 
6.3 
4.6 
'6.3 
6,2 
6.5 
6,3 
6.3 
6.4 
6.4 
6.5 
6.3 
6.3 

177.9 
5.9 
6.6 
4.5 

...«. 

FINISHED 

8.0 
7.6 
7.6 
7.8 
7.8 
8.0 
8.0 
8.0 
8.0 
8,8 
8.8 
8.6 
8.6 
8.4 
8.6 
8,9 
8,1 
8,0 
8,0 
8,1 
8.0 
8,0 
8,1 
8,5 
8.2 
8,2 
6,2 
8,0 
8.0 
8.0 

245.1 
8.2 
8.9 
7.6 

- — C02 -

FREE 

_. 

RAU FINISHED 

52 
54 
55 
53 
53 
53 
52 
68 
54 
59 
43 
44 
54 
56 
59 
57 
58 
58 
57 
50 
58 
58 
61 
60 
46 
47 
60 
63 
61 
60 

1663 
55 
68 
43 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
,0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

REHARKS: 

CHff lFIEO OPERATOR 

CERTIFICATE NUHBER: < ^ f ! S > 0 ^ p ^ 



V 

TENNESSEE OEPARTMENT OF ENVIRONMENT AND CONSERVATION 
• DIVISION OF HATER SUPPLY 

Monthly Operation Report 

NAME OF HATER UTILITY: TOHN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: HATER PLANT »2 

MONTH OF: Hay 1998 

PHSID: 0000126 
COUNTY: SHELBY 

DATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVERAGE 
MAXIMUM 

MINIMUM 

UATER 

TREATED 
GALLONS 

XlOOO 

1001 
1027 

1006 

1090 

891 
1101, 

1059 

1033 

1074 

1069 
942 
1122 
1136 
1123 

1132 
1104 

1010 

1215 

1014 

1078 
972 
1169 

982 
1124 
987 
1027 
1089 

1107 

1072 
1020 

1041 

:=:=::==:z 

32617 

1059 
1215 

891 

— CHLORINE — 

MG/L 

POUNDS FREE 

USED RESIDUAL 

17.0 1.2 
19.0 1.5 

21.0 1.4 

12.0 1.0 

8.0 1.3 

23.0 1.3 

13.0 0.6 
12.0 1.2 

18.0 1.1 

14.0 1.1 
15.0 1.2 
20.0 1.0 

27.0 1.1 
17.0 1.1 

17.0 1.1 
18.0 1.5 

18.0 1.9 
22.0 1,8 

18,0 1,5 

20,0 1,8 
20,0 1.7 

19.0 1.8 

17,0 1.7 
18.0 1.4 

27.0 1.4 

13.0 1.4 
11.0 1.3 
13.0 1.1 

8.0 0.6 

9.0 0.8 

7.0 0.8 

511.0 39.6 

16.5 1.3 
27.0 1.9 

7.0 0.6 

GALS 

USEO 

79.6 

92.5 

85.4 

91.6 

73.8 
94.8 

99.0 
76.8 

102.8 

82.8 
77.6 

94.8 
93.7 
87.5 

94.2 
96.6 

87.7 

101.8 

87.8 
98.3 

89.4 

94.0 

66.5 

94.9 

92.3 
77.8 
94.3 

95.6 
86.9 

87.2 
89.3 

2787.7 

89.9 
102.S 

73.8 

FLUORIDE -

MG/L 

CALC'D 
DOSAGE 

1.43 

1.62 

1.53 

1,51 
1.49 

1.55 

1,68 
1.34 

1.72 
1.39 

• 1.49 

1,52 
1.48 
1,40 

1,50 

1,58 . 
1,56 
1,51 

1,56 

1,64 

1,66 

1,45 

1,59 

1,52 
1,68 

1,36 
1,56 
1,55 

1,46 
1.54 

1,54 

47,42 

1,53 
1,72 

1,34 

— 

MG/L 
DIST 

SYSTEH 

1.20 
1,20 

1,20 

1,20 
1.10 

1.30 

1.20 
1.30 

1.10 

1.10 
1.20 

1.20 
1.20 
1.30 
1.20 

1.20 
1.30 

1.30 

1.20 
1.20 

1.30 

1.40 
1.30 

1.30 
1.20 

1.30 
1.30 

0.70 

1.40 
1.30 

1.30 

38.00 

1.23 
1.40 

0.70 

-- ALKALINITY - | 

HG/L 1 

TOTAL 1 
RAH FINISHED 1 

20 26 
21 25 

20 26 

19 26 
18 25 

20 27 

20 22 
21 24 

20 25 

21 24 
20 22 

20 21 
20 21 
20 22 
21 21 

20 21 
20 22 

21 25 

19 24 
20 23 

20 23 

19 31 
19 38 

19 39 

20 36 

19 36 
18 27 
19 29 

21 31 
21 33 

20 32 
i:=:=r=:rz:::::rrr:=: 

616 829 

20 27 
21 39 

18 21 

- — pH 

.. SU 

RAH 
r::rz::::: 

4.7 
6.6 
6.6 
6.2 
6.4 
6.5 
6.5 
6.3 
6.3 
6.3 
6.3 
6.4 
6.4 
6.3 
6.4 
6.3 
6.4 
6.3 
6.4 
6.4 

^6.2 

6.5 
6.3 
6.0 
5.0 
4.7 
4.3 
4.3 
4.4 
4.3 
4.4 

182.4 

5.9 
6.6 
4.3 

FINISHED 

8.1 
8.0 
8.0 
8.3 
7.0 
7.2 
7.0 
7.0 
6.S 
6.8 
6.7 
6.7 
6.9 
7.5 
7.6 
7,4 
7.4 
7.6 
7.5 
7.3 
8.8 
8.5 
8.4 
8.3 
6.0 
8,0 
8.0 
8.0 
8.2 
8.2 
6.2 

237.4 

7.7 
8.8 
6.7 

— - C02 

FREE 
RAH FINISHED 

:=====r===z: 

56 
60 
57 
59 
60 
60 
65 
64 
60 
61 
60 
67 
64 
60 
65 
64 
60 
61 
56 
60 
60 
59 
60 
60 
59 
58 
58 
57 
•65 
64 

• 64 

1885 

61 
67 
56 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

^ 0 
0 
0 
*0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

REMARKS: 

m u f m OPER 

CERTIFICATE NUHBER: ^ ^ ^ 7 6 



TENNESSEE OEPARTMENT OF ENVIRONMENT AND CONSERVATION 

DIVISION OF WATER SUPPLY 

Monthly Operation Report 

DATE 

01 

02 

03 

04 

05 

06 

07 

08 

09 
10 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 

25 

26 

27 

28 

29 

30 

TOTAL 
AVERAGE 
MAXIMUM 

MINIMUM 

NAME OF HATER UTILITY: " OUN OF COLLIERVILLE 

NAME OF HATER TREATMENT PLANT: 

:rrr==rr=r 

UAIER 

TREATED 
GALLONS 

XlOOO 

1108 

1070 

1106 

1030 

1296 
758 

1026 

1057 
1094 

1102 

UOO 

1119 
1164 

1094 

1075 

1157 

1096 

1115 

1093 

1190 
1094 

1062 
1155 

1085 

799 

1106 

1147 

1143 

1078 

1119 

32638 

1088 
1296 

758 

— CHLORINE 

POUNDS 

— 

MG/L 

FREE 

USEO RESIDUAL 

22,0 

35.0 

3.0 

21.0 

20.0 
15.0 

27.0 

21.0 

26.0 
22.0 

23.0 

22.0 

24.0 

15.0 

14.0 

18.0 

15.0 

15.0 

12.0 
16.0 

14.0 

14,0 
15.0 

5.0 
26.0 

16.0 

17.0 

17.0 

15.0 

27.0 

557.0 
18.6 

35.0 

5.0 

1.2 

1.4 

1.0 
1.5 

1.2 

1.1 
2.0 

0.9 

2.2 
1.7 

1.5 

1.6 
1.4 

0.6 

1.4 

1.8 
1.4 

1.5 

1.5 
1.4 

1.2 

1.1 
l.i 

0.1 
1.7 
1.6 

1.6 
1.4 

1.4 

1.3 

40.6 
1.4 

2.2 

0.1 

HATER PLANT jl2 

:==r:==:r= 

— 

GALS 

USED 

63.5 

83.1 

84.6 

81.2 

94.2 

62.2 

77.2 

84.1 

81.3 
82.4 

86.2 

87.6 

84.7 

84.4 

61.5 
82.0 

85.5 

86.2 
80.8 

90.2 

84.2 

79.1 

87.7 
69.4 

73.6 

84.0 

86.5 

83.5 

81.7 

82.9 

2475.7 

82.5 
94.2 

62.2 

MONTH 

FLUORIDE -

HQ/L 

CALC'D 

DOSAGE 
:z:rirrzrs: 

1.36 

1.40 

1.36 

1.42 

1.31 

1.48 

1.35 

1.43 

1.34 
1.35 

-1.41 

1.41 

1.31 
1.39. 

1.36 

1.28 

1.40 

1.39 

1.33 
1.36 

1.39 

1.34 
1.37 

1.15 

1.66 
1.37 

1.36 

1.31 

1.36 

1.33 

41.10 

1.37 
1.66 

1.15 

OF; 

l====::rz 

—. 

MG/L 
DIST 

SYSTEM 

1.10 

1.20 

1.10 

1.10 

1.20 

1.30 

1.20 

1.10 

1.20 

1.20 

1.20 

1.10 

1.30 

1.10 

1.10 

1.10 

1.10 

1.10 

1.20 

1.20 

1.20 

1.10 
1.20 

0.90 

1.20 

1.10 

1.10 

1.10 

1.10 

1.20 

34.40 

1.15 
1.30 

0.90 

lune 1998 

-- ALKALINITY 

HG/L 

TOTAL 
RAU FINI 

19 

20 

20 

21 

20 

20 

19 

19 
20 

23 

22 

21 

21 

20 

21 

20 

20 

20 

21 

21 

22 

23 

22 

19 
19 

20 

20 

19 

19 

20 

611 

20 

23 

19 

COUNTY: 

:::::::: 

— 1 

SHED ; 

32 

31 
30 

30 

34 

33 

30 

31 

31 
30 

33 

32 
33 

32 
30 

31 
35 

34 

30 
30 

31 

31 
30 

22 

22 
29 

29 

25 

21 

20 

892 
30 

35 

20 

PWSID: 

SHELBY 

---- pH --

SU 

0000126 

1 

RAU FINISHED ! 

4.4 

4.4 

4.4 

4.5 

4.5 

4.4 

4,4 

4.6 

4.5 

4.5 

4.6 
4.4 

4.4 
4.5 

4.6 

4.6 

4.5 

4.5 

4.5 
4.5 

4,5 

4,5 
4,6 

4.6 

4,5 
4.5 

4.6 

4.6 

4,5 

4.6 

135.2 
4.5 

4.6 

4.4 

8.1 

8.0 

8.4 

8.2 

8.2 
8.0 

8.2 

8.2 
8,1 
8.1 

8.1 

8.1 

S.l 

8.0 
S.l 

8.1 

8.1 

8.1 

8.2 

8.2 

6.2 

8.2 
8.2 

7.6 

7.6 
7.9 

7.7 

7.4 

7.2 
7.0 

239.6 
8,0 

8,4 

7.0 

— - C02 

FREE 
RAU FINISHED 

58 

61 

66 

60 

60 
60 

59 

59 

62 

63 
61 

60 

60 

61 

60 

60 

64 

62 

62 
60 
59 

57 
58 

58 
57 
57 

58 

57 
57 

63 

1799 

60 

66 

57 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

REHARKS: 

CERTIFIED OPERATOR: 

CERTIFICATE NUMBER:-^/5"-g^'c? - 0 > / f . . 



TENNESSEE DEPARTMENT OF ENVIRONHENT ANO CONSERVATION 
DIVISION OF HATER SUPPLY 
Honthly Operation Report 

NAHE OF UATER UTILITY: TOUN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: HATER PLANT H 

HONTH OF: July 1998 

PHSID: 
COUNTY: SHELBY 

0000126 

OATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVERAGE 
MAXIMUM 
MINIMUM 

UATER 
TREATED 
GALLONS 

XlOOO 

1175 
1002 
1217 
1032 
1066 
1044 
1166 
1121 
1054 
1010 
953 
798 
882 
1013 
967 
1055 
1046 
1205 
977 
973 

1172 
1118 
1050 
1052 
1129 
1068 
958 
1076 
1004 
1147 
950 

32480 
1048 
1217 
798 

— CHLORINE — 

POUNDS 
USED 

6.0 
17.0 
17.0 
14.0 
14.0 
14.0 
10.0 
14.0 
12.0 
13.0 
11.0 
5.0 
7.0 
9.0 
8.0 
11.0 
13.0 
20.0 
8.0 

18.0 
13.0 
16.0 
15.0 
15,0 
16,0 
16.0 
10,0 
16,0 
11,0 
11,0 
11,0 

391,0 
12,6 
20,0 
5,0 

MG/L 
FREE 

RESIDUAL 

1.4 
1.5 
1.5 
1,3 
0,7 
0,7 
1,1 
1,2 
1,2 
1,2 
1,2 
0,8 
0,9 
1,1 
1,2 
1,2 
1,1 
1,1 
1,0 
0,6 
1,3 
1.1 
1.2 
1,2 
1,2 
1.2 
1.2 
1.2 
1.0 
1.0 
1.0 

34.2 
1.1 
1.5 
0.6 

GALS 
USED 

90,2 
74.9 
92.6 
82.7 
66.5 
85.9 
77.4 
92.9 

• 70.5 
86.3 
52.1 
80.2 
77.9 
93.3 
61.5 
85.0 
76.3 
94.3 
65.9 
80.1 
67.7 
85.2 
83.8 
79.6 
87.5 
83.3 
74.3 
78.4 
79.0 
95.1 
63.9 

2506.3 
80.8 
95.1 
52.1 

FLUORIDE 
MG/L 
CALC'D 
DOSAGE 

1.38 
1.35 
1.37 
1.44 
1.46 
1.48 
1.19 
1.49 
1.20 
1.54 
0.98 
1.81 
1.59 

• 1.66 
1.14 
1.45 
1.35 
1.41 
1.21 
1.48 
1.35 
1.37 
1.44 
1.36 
1.40 
1.40 
1.40 
1.31 
1.42 
1.49 
1.21 

43.14 
1.39 
1.81 
0.98 

— 
HG/L 
DIST 

SYSTEM 

1.10 
1.20 
1.20 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.20 
1.20 
1.10 
1.20 
0.90 
1.10 
1,10 
1,20 
1,20 
1,20 
1,20 
1,20 
1,20 
1,10 
1,20 
1,20 
1,20 
1,10 
1,20 
1,20 

36,30 
1,17 
1,30 
0,90 

- ALKALINITY 
MG/L 
TOTAL 

— 

RAU FINISHED 

19 
18 
19 
18 
19 
19 
19 
19 
20 
20 
21 
22 
27 
25 
26 
23 
22 
24 
23 
22 
23 
22 
21 
21 
20 
21 
20 
20 
19 
20 
19 

651 
21 
27 
18 

24 

'il 
23 
22 
22 
23 
24 
24 
23 
24 
26 
28 
27 
30 
30 
27 
28 
27 
29 
28 
28 
28 
29 
28 
29 
29 
29 
30 
30 
30 

824 
27 
30 
22 

-— pH 
SU 

RAU 

4,6 
4,5 
4,6 
4.7 
4.7 
4.8 
4.7 
4.6 
4,7 
4.7 
4.7 
4.8 
4.7 
4.8 
4,7 
4.8 
4.7 
4.7 
4.8 
4.7 
4.7 
4.7 
4.6 
4.6 
4,6 , 
4,6 
4,6 
4,7 
4,7 
4,6 
4,6 

145,0 
4,7 
4,8 
4,5 

1 

FINISHED 1 

7.0 
7.1 
7.0 
7.0 
6.9 
7.0 
7.0 
7.2 
8,2 
8,1 
8,1 
8,0 
8,0 
8,0 
8,2 
8,0 
8.1 
8.0 
8.0 
8.1 
8.0 
8.0 
7.9 . 
8.0 
8.0 
7.9 
7.8 
7.8 
7.8 
7.9 
7.9 

240.0 
7.7 
8.2 
6.9 

— - C02 — 

FREE 
RAH FINI 

61 
60 
61 
61 
60 
61 
60 
61 
60 
60 
60 
61 
64 
63 
64 
63 
61 
62 
64 
66 
65 
64 
64 
65 
65 
64 
64 
65 
65 
64 
64 

1942 
63 
66 
60 

5HE0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

rrr 

0 
0 
0 
0 

REMARKS: 

^ T I F I E D OPERATOR: 

CERTIFICATE NUHBER: - ^ ^ ^ ^ ^ ^ ^ ^ , 
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TENNESSEE DEPARTHENT OF ENVIRONMENT ANO CONSERVATION 
DIVISION OF HATER SUPPLY 
M o n t h l y O p e r a t i o n R e o o r t 

OATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 

AVERAGE 

MAXIMUM 

MINIMUM 

NAME OF UA TER UTILITY: TOUN OF 

NAHE OF HATER TREATMENT PLANT: 

UATER 

TREATED 
GALLONS 

XlOOO 

1132 

1079 

1092 
970 
837 
1064 

1089 
1109 

1014 

1056 

1054 

1087 

1094 

910 
1150 
1017 

989 
1080 
825 
499 
260 
990 
1106 

996 
1106 

1152 

1099 

1065 

1076 

1198 

1007 

31204 

1007 

1198 

260 

— CHLORINE — 

HG/L 
POUNDS FREE 

USED RESIDUAL 
.l = izzrrzzrr:mz:::: 

14.0 0.9 

9.0 0.8 

12.0 0.8 

10.0 1.0 

9.0 1.1 
13.0 1.3 

12.0 0.9 

11.0 1.0 
12,0 1.0 

11.0 1.0 

12.0 0,9 

6.0 0.4 
12.0 0.9 

8.0 0.8 
23.0 1.0 

11.0 1.0 

2.0 0.9 

26.0 0.5 

0.0 O.S 

5.0 0.8 

8.0 0.8 

16.0 1.0 

25.0 1.0 

19.0 1.5 

15.0 1.5 

18.0 1.5 

18.0 1,5 

16.0 0.9 

19.0 1.0 
19.0 1.0 

11.0 0.7 
zzzzrizzzzzzizzzzzzz 

402.0 30.0 

13.0 1.0 

26.0 1.5 

0.0 0.4 

COLLIERVI LLE 
HATER PLANT J2 

GALS 

USEO 

SS.S 

83.7 

63.0 

73.0 
65.1 

92.5 

73.2 
75.8 

64,5 

34.5 

76,6 

83.8 

68,4 
71.3 

91.9 

82.5 

75,5 

84.5 
38.7 

27.9 

11.1 
69.7 

98,2 
66.0 
84,7 

84,8 

84,1 
83.7 

64.6 

90.8 

77,0 

2341.9 

75.5 

98.2 

11.1 

flONTH 

FLUORIDE 

HG/L 
CALC'D 

DOSAGE 

1.41 

1.40 
1.37 

1.55 

1.40 
1.56 

1.21 
1.23 
1.50 
1.44 

1.34 

1.39 

1.13 
1.41 

1.44 
1.46 

1.37 

1.41 

0.84 
1.01 

0.77 

1,27 

1,60 

1.19 

1.38 

1.33 

1.38 

1.41 

1,42 

1.36 

1.36 

41.15 
1.33 

1.60 

0.77 

OF: August 

' ._ 

HG/L i 
DIST ; 

SYSTEH ; 

1.20 

1.30 

0.70 
1.10 

1.20 

1.10 

1.20 

1.20 
1.30 

1.30 

1.00 

1.20 
1.00 

, 1.20 
1.20 

1.10 

1.00 

1,10 

0.70 
1.00 

0.70 

1.10 
1.10 

1.10 

1,00 

0.90 

1,20 

1.20 

1.20 

1.20 
1,10 

33,90 

1.09 

1,30 

0,70 

COUNTY 

1998 

ALKALINITY - 1 

HG/L ! 

TOIAL 1 

RAU FINISHED i 

22 29 

24 27 

25 25 
20 30 

22 30 

24 31 

23 28 
22 30 

22 29 

22 30 
23 34 

23 34 

22 33 

22 35 
22 34 

23 33 

23 31 

22 38 
21 . 48 

20 45 

20 40 

21 38 
23 36 

24 34 

23 34 

21 31 

20 31 

22 33 

22 32 
21 30 

22 31 

666 1024 

22 33 
25 48 

20 25 

PHSID: 0000126 
SHELBY 

— - - P H — -

SU 

RAW FINISHED 
zzzzzrzzzzzzzzzzz. 

4,5 8.0 

4.4 7.8 
4.4 6.6 

4.6 6.8 

4.6 7.4 

4.5 7.6 

4.6 6,0 
4.6 8.1 

4,7 8.0 
4.6 8.0 

4,6 8.2 

4.7 8.1 
4,7 8.0 

4,6 8.0 

4.6 8.0 
4,6 8.0 

4.6 8.0 

4.5 8.3 
4,5 S.l 

4.6 8.0 

4.6 S.O 

4.6 8,0 

4,5 7,9 

4.5 7.8 
4.6 8.3 

4,6 7.8 

4.5 7.9 

4,7 7.8 

4.7 S.O 

4,6 8.0 
4.6 6,0 

zzizzzzzzzzzzrzzzz 

142.0 244,7 
4.6 7.9 

4,7 6,3 

4.4 6,8 

.... C02 — -

FREE 

RAU FINISHED 

69 0 

70 0 

70 0 

65 0 

62 0 
60 0 

61 0 
60 0 

60 0 
65 0 

69 0 

68 0 
66 0 
69 0 

68 0 
69 0 

66 0 

68 0 
69 0 

68 0 
69 0 

68 0 
67 0 

67 0 
65 0 

66 0 

65 0 

65 0 

65 0 

65 0 

65 0 

2053 0 
66 0 

70 0 

60 0 

REHilRKS; 

^ 5 ^ 
. ^ R T I F I E D OPERATOR: 

CERTIFICATE NUMBER: . ^ V < ^ ~s 



TENNESSEE DEPARTHENT OF ENVIRONMENT ANO CONSERVATION 
DIVISION OF HATER SUPPLY 
Monthly Operation Report 

NAHE OF HATER UTILITY: TOUN OF COLLIERVILLE 

NAHE OF HATER TREATMENT PLANT: HATER PLANT 82 

MONTH OF: Septesber 1998 

PHSID: 
COUNTY; SHELBY 

0000126 

OATE 

01 

02 

03 
04 

OS 
06 

07 

08 
09 

10 

11 
12 

13 
14 

15 

16 
17 

18 
19 

20 

21 

22 

23 
24 

25 

26 
27 

28 
29 

.30 

TOTAL 

AVERAGE 
MAXIMUM 

MINIMUM 

UATER 

TREATEO 

GALLONS 

XlOOO 

1168 

1074 

1017 

1062 

1169 
1098 

1049 

1066 
1066 
1088 

1058 

1013 

1070 

1124 

1163 

1071 

1056 

1118 

1173 
1155 

93S 

1077 

1120 

1080 

1114 

1221 

968 

1128 

1025 

1112 

32641 

1086 

1221 

938 

— CHLORINE — 

HG/L 

POUNDS FREE 
USEO RESIDUAL 

17,0 1,4 

17.0 1.4 

20,0 1.4 
14.0 0.9 

14.0 0.9 
13.0 0.8 

6.0 0.7 

12.0 1.0 
10.0 0.1 
9.0 0.7 

13.0 1.2 

28.0 1.4 

3.0 0.6 

17.0 1.2 

17.0 0.9 

14.0 0.9 

14.0 1.1 

14.0 1.1 

15.0 1,1 
15.0 1.1 

12.0 1.1 

16.0 0.9 

15.0 1.1 

15.0 1.0 

13.0 0.9 

12.0 0.9 
12.0 0.9 

15.0 1.0 

15.0 0,9 

14.0 1,4 

423.0 29.9 

14.1 1.0 

28.0 1.4 

3,0 0.1 

GALS 
USED 

90.5 
78,0 

80,3 

75.9 

81.4 

71.2 
72,6 

67.7 
74,1 
71.5 
72.7 

55.4 

73,8 

64.0 

76,0 
67.7 

76.. 1 

73.4 
75.4 

73.6 

66.9 

74.2 

70.9 

72.3 

72.8 

83.9 

65.3 

76.0 

68.1 

75.6 

2197,3 

73,2 

90.5 
55,4 

FLUORIDE 

HG/L 

CALC'D 
DOSAGE 

1.39 

1.31 

1.42 

1.29 

1.25 
1.17 

1.25 

1.14 
1.25 

1.18 
1.24 

0.98 

1.24 

1.02 

1.16 

1.14 

1.30 

1.18 

1.16 

1.15 
1.28 

1.24 
1,14 

1.21 

1.18 
1,24 

1.21 

1.21 

1,20 

1.22 

36.37 

1.21 
1.42 

0.98 

MG/L 

DIST 

SYSTEH 

1.10 
1.10 

1.20 

1.00 

1.00 
1.00 

1.00 
1.00 
0.90 
1.00 

1.00 
0.90 

1.00 

1.00 

'. 1.00 

1.00 

1.00 

1.00 . 

1.00 

1.00 
1.00 

1.00 

1.10 

1.10 
1.00 

1.00 
1.00 

1.00 

1.00 

1.10 

30.50 

1.02 
1.20 

0.90 

- ALKALINITY -- \ 
MG/L ; 

TOTAL 1 
RAW FINISHED i 

22 32 
21 31 

21 31 

20 29 

21 29 
19 28 

20 29 
20 30 
19 28 

20 35 
24 30 

24 30 

23 29 
20 28 

22 27 

21 30 
20 34 

19 28 

20 27 
21 25 
20 26 

23 28 

22 29 
21 27 

22 25 

21 29 

22 28 

23 29 

21 26 

22 29 

634 668 

21 29 
24 35 

19 25 

--- pH 

SU 

RAW 

4,6 

4.5 
4.6 

4.6 

4,5 

4.5 
4,6 

4,5 
4.5 

4,5 
4.7 

4.6 

4.6 

4.6 

4.7 

4.6 

4.6 

4.5 

4.5 
4.6 

4.6 
4,5 

4.6 
4.6 

4.5 
4.6 

4.5 

4.5 

4.5 

4.6 

136,9 

4.6 
4.7 

4.5 

FINISHED 

7,8 

8,0 

S.O 

8.1 

S.O 
8,0 
7.9 

7.8 
7,8 
8,0 
8.0 

8,0 

8.0 
8.0 

7,9 
7,6 

7.8 

7,8 

7.7 

7.6 
7.4 

7.6 

7.2 
7.4 

7,6 
7,7 

7,3 

7,8 

6.2 
8.1 

234.6 

7,8 

S,2 

7,2 

— - C02 — 

FREE 
RAW FINI 

65 
63 

63 
64 

64 

63 

65 
65 
64 
63 

65 

64 

64 

66 

65 

66 
64 

64 

67 
69 
70 
69 

65 
66 
67 

68 

66 

65 

61 

63 

1953 

65 

70 

61 

-

5HE0 
:r= = 

0 
0 

0 
0 

0 
0 

0 
0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

0 

ZZZ 

0 

0 

0 

0 

REMARKS: 

^ fea=e^;*^ 
p f f f r i F I E D OPERATOR; 

CERTIFICATE NUMBER: ^ / ^ " ^ ^ ^ y y / ^ 



TENNESSEE OEPARTMENT OF ENVIRONHENT ANO CONSERVATION 
DIVISION OF HATER SUPPLY 
Honthly Operation Reoort 

NAHE OF UATER UTILITY: TOUN OF COLLIERVILLE 
NAME OF UATER TREATMENT PLANT: HAtER PLANT {2 

PHSID: 0000126 
COUNIY: SHELBY 

MONTH OF: October 1998 

DATE 

01 
02 
03 
04 

^̂ 05 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 

AVERAGE 
HAXIMUM 

MINIMUM 

UAIER 

TREATED 

GALLONS 1 
XlOOO 1 

1032 

1074 

1037 

898 
835 
419 
475 
536 
409 
483 

1009 

965 
1028 
893 
999 
1059 

1116 

901 
998 
440 
1003 

1003 
1002 
775 

1009 

1005 

1078 

236 
1087 

1060 

1120 

26984 

870 
1120 

236 

— CHLORINE — 

POUNDS 
USED 

12.0 

19.0 
3,0 
10.0 

11.0 

3.0 
5.0 
4.0 
4,0 
8.0 

10.0 

9.0 
11.0 

11.0 

11.0 

13.0 

11.0 
12.0 
7.0 
13.0 

33.0 

10.0 
5.0 
9.0 

11.0 

9.0 
10,0 

12,0 

13,0 

299,0 

10.3 

33,0 
3,0 

HG/L 

FREE 
RESIDUAL ; 

1.2 
1,3 
1,1 
1,1 

" 1,1 • 
1.2 
1.0 
1.1 
1.1 
0.9 
1.0 
1.5 
1.5 
1.3 
1.1 
1.2 
1.3 
1.3 
1.2 
1.3 
1.2 
1.2 
1.1 
1.7 
1.1 
1.3 
1.2 
1,8 
1,2 
1.3 
1.4 

38.4 

1.2 
1.8 
0,9 

GALS 

USED 

69,9 

43.2 
75.3 

64.4 

"29.5 
16.4 

17,2 

10.7 

26.0 
20.1 
76.2 

65.8 

55.1 
81.3 

62.0 

61.1 

87.5 

61.1 
60.5 
26.3 

58.2 

77.4 
69,9 

40.1 
70.6 
64.1 

76.9 

25.4 

74.7 

58.7 

85.7 

1735.3 

56.0 
87,5 

10.7 

FLUORIDE -

HG/L 
CALC'D 

DOSAGE 

1.22 

0.72 

1.31 

1.29 
0,64 

0.70 

0,65 

0.36 

1.14 

0.75 
1.40 

1.23 

0.96 
1,64, 

1.46 ' 
1.04 

1.41 

1.22 
1.09 

1.08 
1.04 

1.39 
1.26 

0.93 
1.26 

1.15 

1,32 

1.94 
1.24 

1.00 

1.36 

35.22 

1.14 
1,94 

0.36 

... 
HG/L 

DIST 
SYSTEM 

1,00 

0.80 

1,10 

1.10 

1,05 
1.00 

0.80 

0.80 

1,10 
0.80 
0,80 

0.90 

0.90 
1.60 

1.50 
1.00 

1.10 

1.00 

1.00 
1.00 

1.10 

1.10 
1.00 
1.00 
1,00 

1.20 

1.20 

1.80 
1.30 

1.00 

1,20 

33,25 

1,07 
1,80 

0,80 

-- ALKALINITY - 1 

HG/L 

TOTAL 
1 
1 

1 

RAW FINISHED i 

21 
24 
22 
23 
22 
23 
21 
23 

24 
24 
25 
25 
20 
23 
26 
25 
24 
25 
22 
26 
25 
23 
21 
24 
26 
23 
23 
22 
23 
23 

701 
23 
26 
20 

30 
41 
40 
40 
33 
42 
35 
41 

35 
33 
30 
31 
29 
35 
30 
31 
33 
36 
33 
31 
31 
35 
29 
36 
30 
26 
33 
29 
28 
27 

1003 

33 
42 
27 

---- pH 

SU 

RAW 

4.6 
4.7 
4.6 
4.7 
4.6 
4.6 
4.5 
4.7 

5.6 
5.8 
5.8 
5.7 
5.7 
5.6 
5.8 
5.7 
5.6 
5.6 
5.7 
5.6 
5.6 
5.6 
5.6 
5.7 
5.8 
6.0 
6.0 
5.7 
5.7 
5.6 

162,5 

5.4 
6,0 
4,5 

FINISHED 

7.9 
8.5 
7.9 
7.9 
8.7 
8,8 
8.7 
7.9 
7.8 
8.0 
6.0 
8.5 
3.5 
7.9 
6.5 
8.5 
8.1 
8.2 
8.4 
8.6 
8.3 
7.6 
7.1 
8.6 
7,9 
7.7 
7.7 
8,7 
8,2 
8.5 
6,2 

254.0 

8,2 
8.6 
7.1 

- — C02 

FREE 
RAW FINISHED 

61 
65 
64 
65 
62 
63 
61 
63 

64 
63 
64 
64 
62 
60 
52 
55 
54 
54 
52 
59 
56 
54 
60 
58 
So 
56 
53 
55 
54 
55 

1764 

59 
65 
52 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

REHARKS: 

i ^T IF IED OP?R/rfoR;' 

CERTIFICATE NUMBER: ' Y A y ^ f f ' ^ P o ' ^ ^ / ' 



/ / 

TENNESSEE DEPARTHENT OF ENVIRONHENT ANO CONSERVATION 
DIVISION OF HATER SUPPLY 
Month ly O p e r a t i o n Reoort 

NAME OF HATER UTIL ITY: TOUN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: UATER PLANT %2 

PHSID: 0000126 
COUNTY: SHELBY 

DATE 

01 
02 
03 
04 

• '•= 0 5 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 

- — 1 7 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

TOTAL 

AVERAGE 
MAXIMUM 

MINIMUM 

UATER 

TREATED 

GALLONS 

XlOOO 

970 
980 
1028 

492 
— 1154 

810 
1168 
746 
227 
695 
1065 

1082 

933 
1149 

690 
908 
1069-

947 
995 
1615 

612 
965 
969 
1029 

990 
1207 

1100 

974 
955 
1000 

28724 

957 
1615 
227 

— CHLORINE — 

POUNDS 

USED 

11.0 

12.0 

10,0 

9.0 
• 12.0 

9.0 
11.0 

11.0 

2,0 
6.0 
9.0 
10.0 

9.0 
8.0 
10.0 

8.0 
- -10.0 

9.0 
7.0 

14.0 

3.0 
9.0 
11,0 

12.0 

14,0 

10.0 
11.0 

11.0 

11.0 
11.0 

290.0 

9.7 
14.0 
2,0 

HG/L 

FREE 

RESIDUAL 

1.1 
1.2 
1,3 
1.9 
0.9 
0.9 
1,2 
1.2 
1.0 
1.0 
1,0 
1.0 
1.0 
1.0 
1.1 
1.0 
1.1 -
1.0 
0.5 
1.0 
1.0 
1.2 
1.4 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
1,1 

32.5 

1.1 
1.9 
0.5 

---. 

GALS 

USEO 

60.0 

78.9 

59,2 
41.4 

92.0 

58.2 
82,9 

46.1 

29.1 

56.0 

76,1 
77.2 

66.2 
55.7 

71,9 
69.4 

----70.9 

46.9 

77.6 

75.4 

84,1 
67.6 
57.8 

75.7 

71.1 
110.4 
89.4 

103.5 

96.3 

101.6 

2150.8 

71.7 
110,4 

29.1 

MONTH 

FLUORIDE 

HG/L 
CALC'D 

DOSAGE 

1.11 

1.45 
1.04 

1.51 

1.44 

1.29 

1.26 

1.11 

2.31 

1.45 

1.29 

1.26 

1.32 
0.87 

1.4^ 

1.38 
- 1.19 

0.89 

1.41 

0.84 
2.47 

1.26 

1.07 

1.32 
1.29 

1.65 
1.46 

1.91 

1,82 
1.83 

42.00 

1.40 
2.47 
0,84 

OF: November 

—•. 1 .. 
HG/L ; 
OIST 1 

SYSTEM ; 

1,00 

1.20 
1.00 

1.90 

1.40 •-

1.40 

1.40 
1.20 

1,50 

1.50 

1.10 
1.10 

1.00 

1,00 

1.40 

1.10 

- 1.20 ---

0.70 

1.10 
0.90 

1.80 
1.10 

0.60 

0.60 

0.80 
1.00 

1.00 

1.40 
1,30 

1.20 

35.30 

I.IS 
1.90 
0.70 

1998 

:=rs======= 

ALKALINITY 

HG/L 

TOTAL 
RAW fINI 

24 
25 
23 
25 
25 
26 
26 
25 
24 
23 
22 
21 
20 
21 
20 
20 

- 2 3 

24 
22 
20 
21 
22 
23 
19 
23 
21 
20 
21 
20 
21 

670 
22 
26 
19 

--

SHED 

30 
34 
30 
35 
.34-

32 
34 
33 
31 
30 
23 
26 
26 
27 
26 
27 

- 2 8 -

31 
29 
27 
25 
23 
.24 
24 
25 
24 
25 
24 
25 
25 

842 
28 
35 
23 

- — pH 

SU 

RAW 

S.S 
5.7 
5.7 
5.6 

.---̂ .̂ 5.7... 

5.7 
5.6 
5.6 
5.7 
5,6 
5.6 
5.7 
6,0 
6.0 
5.6 
5.6 
5.7. 

5.8 
5.5 
5.7 
5.6 
5.7 
5.7 
5.8 
5.7 
5.8 
5.7 
5.7 
S.S 
5.8 

171.4 

5,7 
6.0 
5.5 

; 

FINISHED ; 
zzzzzzzzz: 

6.0 
6.2 
8.3 
8.4 

-• ^8.3 

8.0 
8,0 
8.1 
6,5 
8.5 
8.5 
8.6 
8,7 
8.5 
8.6 
8.5 
8.8 

8.5 
6.2 
7.9 
7.6 
8.0 
6,0 
7.7 
7,7 
7.9 
7.8 
7.7 
7.6 
8.4 

245,7 

S.2 
8.8 
7.6 

zzzzzzzzzzzzzzzzzz 

.... C02 — -

FREE 

RAW FINISHED 

========:===z=:=r= 

54 0 

52 0 

50 0 
51 0 

55 -...,-•-.̂ ..0 
63 0 

60 0 
. 57 0 

59 0 

58 0 
56 0 

58 0 

60 0 
59 0 

61 0 

63 0 

57 0 

53 0 
54 0 

58 0 

57 0 

56 0 
55 0 

55 0 

60 0 
57 0 

56 0 

55 0 
57 0 

61 0 

1707 •• 0 

57 0 
63 0 

50 0 

REHARKS: 

CERTIFICATE NUMBER: ^ ' / S ' - ' / P o - ^ ^ / " l C 



,>̂  
TENNESSEE DEPARTMENT OF ENVIRONHENT ANO CONSERVATION 

— :- -DIVISION OF HATER SUPPLY- —--
Monthly Operation Report 

NAME OF HATER UTILITY: TOHN OF COLLIERVILLE 
NAME OF HATER TREATMENT PLANT: HATER PLANT 82 COUNTY; 

PHSID: 
SHELBY 

0000126 

MONTH OF: Qecesber 1998 

OATE 

01 

02 

03 
04 

05 

•::'•" 0 6 ' " " 

07 

06 
09 
10 
11 

12 
13 
14 

15 

16 

17 

18 
19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30-

31 

TOTAL 
AVERAGE 

MAXIMUM 

MINIMUH 

UATER 

TREATEO 

GALLONS 

XlOOO 

1090 

857 

961 
1016 

1281 

"^1008"^" 
988 

1115 

1031 
1144 
1035 

1114 
1286 
647 

1556 
1463 

1037 

1145 
1115 

1062 
63 

748 

1080 
1039 

1006 

848 
947 

909 

1021 

1185 

1171 
:rzrzz:zrz 

32170 

1038 

1558 

63 

— CHLORINE — 

POUNDS 

USED 

10.0 
10.0 

12.0 
10.0 

12.0 
^̂ ^̂ *̂ ^̂ ^̂ A"̂ *̂ 

11.0 

10.0 
9.0 
11.0 
9.0 

11,0 
13.0 
7.0 

11.0 
10.0 

11.0 

- 1 0 . 0 -
11.0 

6.0 

6.0 

8.0 

11.0 
13.0 

8.0 

13.0 

12.0 

12.0 

13.0 

5.0 

7.0 

308.0 

'9". 9 

13.0 

5.0 

MG/L 

FREE 

RESIDUAL 

1.1 
1.2 

1.1 
1.0 
1.0 

- no 
1,1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 
1.0 

1.0 

1.0 

— i . r ~ 
1.1 
1.0 

1.2 

1.2 

1.3 

1.3 

1.1 

1.3 

1.3 

• 1.3 

1.3 

0.? 
0.9 

34,1 

1.1 
1.3 

0,7 

:zz::z==z: 

GALS 

USEO 

106.2 
53.7 

116.5 
124.7 

124.5 

"^TlO.2 " 
91.4 

94.9 

95.7 
93.5 

84.4 

82.1 
103,6 
36.5 
79.4 

81.6 

77.2 

- — 7 8 T O * -

66,3 

75.8 

42,9 

79.8 

79.2 
85.4 

61,1 

61.1 
79.6 

70.6 

76.7 

82.7 

82,9 

2593,4 

83.8 

124,7 

36.5 

FLUORIDE 

MG/L 

CALC'D 

DOSAGE 

1.75 
1.13 

2.16 
2.21 
1.75 

'^'"'~r:97' 

1.67 

1.53 

1.67 
1.47 
1.47 

1.33 
1.45 

0.78 

,0.92 
1.00 

1.34 

1.23 -
1.39 

1.28 

12.26 

1.92 

1.32 
1.48 

1.09 

1.30 

1.52 
1.40 

1.35 

1.26 

1,27 

55.63 

1,80 

12.26 

0.78 

MG/L 
DIST 

SYSTEM 

1.40 
0.80 

1.60 

1.60 
1.50 

^•^'-r:60 
1.30 

1,20 

1.20 
1.20 
1.00 
1.00 

0.90 
0.80 

1.10 

1.10 

1.00 

-1.10 
1,20 

1.00 

0.50 
1.30 

1.10 
1.20 

1.10 

1.20 

1.30 
1.00 

1.10 

1.10 

1,10 

35,60 

1.15 

1.60 

0.50 

IX.? X : s z z — z — z—r z 

- ALKALINITY 

MG/L 

TOTAL 

— 

RAH FINISHED 

21 

21 

21 
21 

20 
.-..-.-2g. ...--

20 

21 
20 
19 
19 
20 

21 
22 

22 

20 

24 

21 
20 

21 

22 

20 

21 
20 

22 

20 
23 
25 

25 

23 

20 
zzzzrzzzzzzzzz: 

655 

21 
25 

19 

24 

31 

26 
26 

25 

^ 2 5 -
26 

26 
25 
26 
24 

25 
25 
26 

29 

26 
27 
AT 

—25-
27 

29 

33 

31 

30 

31 

32 

29 

30 
30 

29 

26 

26 

650 

27 

33 

24 

— - pH 

SU 

RAW 

5.7 
5.7 

5.8 
5.7 

5.7 

— 5.8 

5.7 
5.7 

5,8 
6.0 
5,7 

5.8 

5.7 
5.7 

6.0 

5.9 

5.8 

— 6.1— 
6.0 

5.9 

5.3 

5,9 

5.8 
5.8 

5.7 

5.0 
5,6 

5.6 

5.7 

5.7 

5,9 

179.3 

5.8 

6.1 

5.0 

FINISHED 

8.4 

8.5 

8.0 
8.6 

8.0 
7.9 

7.7 

7.9 
8.4 
8.5 
8.7 

8.6 
8.5 

8.6 

6.6 

8.5 
7.7 

7.5 
7.8 

8.0 

9.2 

7.7 

8.0 

8.0 

8.1 

8.0 

S.l 
8,3 

3,6 

8.5 

3.9 

255,5 

8.3 

9,2 

7.5 

— - C02 — -

FREE 

ZZZ 

RAW FINISHED 

60 
55 

65 
64 

63 
" — 6 4 - - -

65 

63 
59 
70 
65 

65 
64 

67 
63 

64 

60 

64 
62 

63 

60 

62 

60 

64 

63 

66 
67 
70 

60 

60 

61 
zzrzzzrzzrzrzrz: 

1953 

63 

70 

55 

0 
0 

0 
0 
0 

-0 

0 

0 
0 
0 
0 

0 
0 

0 

0 
0 

0 

-0 
V 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

c 
=-
0 

0 

0 

0 

REMARKS; 18 EAGS OF LIME USED. 

17 BAGS OF FLUORIDE USED, Fl,A i>. fkA 
PER, lm CERTIFIED OPERATOR; TIM OVE 

CERTIFICATE NUMBER: 5 8 7 - 9 0 - 0 4 6 0 



TENNESSEE DEPARTMENT OF ENVIRONHENT AND CONSERVATION 
D IV IS ION OF HATER SUPPLY 
M o n t h l y O p e r a t i o n R e p o r t 

NAME OF UATER U T I L I T Y : TOHN OF COLLIERVILLE 
NAHE OF HATER TREATHENT PLANT: WATER PLANT 82 

MONTH OF: J a n u a r y 1999 

PWSIO: 0000126 
COUNTY; SHELBY 

DATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2Q 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOIAL 

AVERAGE 

MAXIMUM 

HINIMUM 

UATER ! 

TREATEO ; 

GALLONS ; 

XlOOO ; 

1073 

1006 

1027 

893 
1043 

1094 

1113 

1071 

1173 

1006 

913 
1052 

1031 

815 
990 

1059 

1113 

974 
913 

1012 

1030 

1023 

1043 

1065 

936 
956 

1110 

1172 

1140 

963 
999 

31S13 

1026 

1173 

815 

— CHLORINE — 

MG/L 

POUNDS FREE 

USEO RESIDUAL 
zzzzzzzzzzzzzzzzzzz. 

6,0 0.3 

9.0 1.0 

5.0 0.8 

4,0 0,8 

7.0 0.7 

9.0 0.3 

3.0 0.9 

13.0 1.2 

13,0 1,2 

7,0 1,1 

7.0 1,0 

12.0 1,1 

13.0 1.1 

9.0 0.9 

9.0 0.9 

6,0 0.8 

14,0 1,0 

8.0 0.8 

14,0 0.6 

14.0 1.4 

11.0 1.3 

10,0 1.3 

12.0 1,3 

10.0 1.3 

11.0 1.3 

10.0 1.0 

13,0 1.1 

14.0 1.1 

3.0 0.9 

6.0 0.9 

7,0 0,9 

299.0 31,0 

9.6 1.0 

14,0 1,4 

4.0 0.6 

GALS 

USED 

52.5 

77.1 

59,7 

83,7 

72.3 

77.8 

59.0 

99.2 

93,5 

79.7 

57.4 

81.8 

54,3 

131.5 

24.3 

72.6 

70.7 

42.4 

64.9 

68.4 

64.4 

55.3 

71,4 

70.7 

46.7 

65.6 

84.8 

61.9 

75.6 

54.4 

72.3 

2236.7 

7 2.'2 

131.5 

24.3 

FLUORIDE 

MG/L 

CALC'D 

DOSAGE 

1.39 

1.38 

1,05 

1,69 

1.25 

1.28 

1.43 

1.67 

1.43 

1.43 

1.13 

1.40 

1.43 

2.90 

0.44 

1.23 

1.14 

0.78 

1.28 

1.22 

1.13 

0.97 

1.23 

1.19 

0.90 

1.24 

1.38 

0.95 

1.19 

. 1.02 

1.30 

39.50 

1.27 

2.90 

0.44 

MG/L 

DIST 

SYSTEH 

1.3C 

1.20 

1,00 

1,10 

1.10 

1.00 

1.10 

1.40 

1.20 

1.20 

1.00 

1.20 

1.20 

1.40 

1.20 

1.20 

. 1.10 

0.80 

1.10 

1.10 

1.00 

0.90 

1.10 

1.00 

0.90 

1.00 

1.00 

0.90 

1.00 

0.90 

1.10 

33.70 

1,09 

1.40 

0.80 

" ALKALINITY 

HG/L 

TOTAL 

RAW FINI 
.zzzzzzzzzzrzz: 

20 
22 

• 22 

24 -

23 
20 
21 
20 
20 
21 
20 
21 
20 
20 
20 
20 
21 
20 
20 
21 
20 
23 
21 
22 
20 
21 
20 
21 
20 
20 
21 

645 
21 
24 
20 

-- 1 

5HE0 ; 

27 
26 
25 
26 
27 
23 
26 
24 
25 
23 
24 
24 
24 
25 
25 
24 
25 
26 
26 
28 

27 
28 
27 
26 
27 
26 
26 
27 
23 
25 
26 

791 
26 
23 
23 

— - PH 

5U 

RAW 

5.3 
5.7 
5.7 
5.8 
5.7 
5.7 
5.7 
5,8 
5,7 
5,6 
5.3 
5,8 
5,7 
5,7 
S.7 
5.8 
5.7 
5,8 
5,8 
5.7 
5.3 
5,7 
5.3 
5.8 
5.7 
5,9 
5,3 
5.8 
5,7 
5,8 
5,7 

1/3.4 

5.8 
5.9 
5.7 

FINISHED 

"3.2 

8.3 
3.4 
8.8 
8.5 
^•1 

5.0 
8.0 
3.1 
8.0 
6,0 
8.1 
6,1 
8.1 
6.0 
6.0 
8,0 
8.1 
8.0 
8.0 
6.3 
8.4 
8.4 
8.2 
3.0 
8.1 
8,0 
8.5 
3,5 
8,3 
3,2 

253,5 

8.2 
3.3 
8.0 

.... (;o2 --

"FREE 

" 

RAU FINISHED 

61 
62 
59 
oO 
61 
60 
63 
62 
61 
60 
62 
57 
63 
60 
59 
o2 
61 
63 
63 
63 
64 
60 
61 
60 
62 
61 
65 
63 
62 
63 
61 

1904 

61 
65 
57 

r. 

0 
A 
V 

0 
V 

0 
A 
V 

0 
0 
0 
0 
0 
A 

0 
0 
0 
0 
0 
0 
0 
0 
0 
(1 

0 
/\ 

0 
A 
V 

0 
A 

0 
A 

i. 

c 
.M 

r, 

REHARKS: TEN EAGS OF LiME USED. 

THIRTEEN BAGS OF fLUORIDE USED. 

_ .̂.;̂ \/6;: 7 CERIIFiEO OPERArOR: TIM OVERL 

CERl IF ICAIE NUMBER; 5 8 7 - 9 0 - 0 4 6 0 



TENNESSEE DEPARTHENT OF ENVIRONHENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 
Monthly Operation Report 

DATE 

01 

02 

03 
04 
05 

06 
07 

08 

09 
10 

11 
12 
13 

14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 
28 

NAME OF WATER UTILITY: 
NAHE OF WATER IREATMENT 

UATER 

TREATED 

GALLONS 

XlOOO 

836 

1165 

977 

2092 

1066 
1079 

1039 

1079 
1080 
1033 

1020 
1120 

942 

842 

1068 
1064 

1095 

1038 

1185 

916 

1029 

1023 

1145 

1009 

976 

1123 

1002 

— CHLORINf 

POUNDS 

USED RE; 

3.0 

6.0 

13,0 

20,0 

11,0 

12,0 
10,0 

11.0 
12.0 
12,0 

10.0 
11,0 

12,0 

7.0 

5.0 

7,0 

10.0 

12,0 

12,0 

11.0 

10.0 

11,0 

12,0 

13,0 

9.0 

8.0 
7.0 

rOWN OF 
PLANT; 

; —-

HG/L 

FREE 

IDUAL 

0.9 

0.8 
1,2 

1,3 

1.1 

1.2 

1,1 

1,1 
1.1 
1,1 

1.1 
1.1 

1.1 

1.1 
0.8 

0,9 

1.1 

1,1 

1.1 

1.1 

1,1 
1,2 

1.0 

1.1 

1.0 

1,0 
1.0 

COLLIERVILLE 
WATER PLANT S2 

GALS 

USEO 

53.5 

71,3 

63.4 

129,9 

72.5 

72,3 
63,0 

71.3 
66,8 

63.2 
54,7 
75,4 

50.4 

63,7 

74.0 

53.2 

72.1 

72.4 

74.8 

55.0 
67.1 

64.4 

71,7 

68,5 

59,4 

71.7 

63.0 

MONTH 

FLUORIDE 

HG/L 

CALC'D 

DOSAGE 

1,09 

1.10 

1,17 

1.12 

1.22 

1,21 
1,09 

1,19 
1.11 
1,10 
0.97 

1,21 
0.96 

1.36 

i.'SS 
0.97 

1.19 

1,26 

1,14 

1.08 

1.17 

1,13 

1,13 

1,22 

1.10 

1,15 

1.13 

OF: February 

— 1 .. 

MG/L 1 
DIST 1 

SYSTEM ; 

1.00 

1.00 

1.10 

1,00 

1.20 
1,20 

1.10 

1.00 
1.00 
1,00 

1,00 

1.10 

1.00 

1.10 

1.00 

1.00 

1,00 

1.00 . 

1.00 

1.00 

1,00 

1.00 

1.00 

1,00 

1,00 

1,10 
1.10 

1999 

ALKALINITY 

HG/L 

TOTAL 

RAW r m 

20 

21 

27 

22 

21 

23 

25 
24 
25 
17 

16 
16 

17 
17 

17 

16 

16 

17 

16 

17 

18 

17 

18 

16 

18 

17 
16 

COUNTY; 

; 

; -.. 

jHEO ; 

24 

27 
-ll-l 
vJV 

26 

26 

27 

2/ 

23 
25 

20 
IS 

19 . 

20 

20 

19 

13 

17 
19 

18 

20 
19 

19 

18 
19 

21 
1 ;"i 

' 1 

PWSID: 
SHELBY 

— - PH -

SU 

0000126 

1 

RAW FINISHED ; 

5.7 
5.̂  

5.7 

5,7 
5,7 

5.6 

5.6 
5,7 
S.i 
5,3 

5,8 

5.7 
5.7 

5.6 

5.7 
5.7 

5,7 

5.5 

5,7 

5.7 

5,6 

5,6 

5.7 

5,6 

5.6 

5,7 

5.7 

8,3 

S.O 

7.9 

6,4 

8,2 
3,0 

7.9 

6.3 
8.0 

8,2 
7,4 

7.6 

7.5 

7.3 

7.3 
7,4 

7,4 

7.3 

7.4 

7,4 

7,2 

7,3 

7,2 

7,3 

7.3 
7,4 
7.4 

- — C02 

FREE 

RAW FINISHED 

60 

o2 

65 

63 

64 
64 

65 

63 
64 

65 

63 

62 
61 

63 

63 

62 

64 

63 

62 

60 

61 
60 

61 

62 

63 

61 
62 

0 
0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

TOTAL 

AVERAGE 

MAXIMUM 

HINIHUH 

29113 

1078 

2092 

842 

282.0 

10.4 

20.0 

5.0 

29.0 

1,1 

1,3 

0,8 

1843,7 

68.3 

129,9 

50,4 

30.61 

1.14 

1,36 

0,96 

23,00 

1.04 

1.20 

1.00 

510 

19 

27 

16 

5c 0 

2! 

30 

•7 

153,0 

5.7 

5,8 

5.6 

206,3 

7.6 
8.4 

7.2 

1688 

63 

65 

60 

0 

0 

0 

0 

REHARKS: 02/05/99 IS A TWO DAY IOTAL. 

10 BAGS OF LIHE USED. 

9 BAGS OF FLUORIDE USEO. " '3^ i i \ f-i 1 / -X 
CERTIFIED OPERATOR; TIM OVERLY 

CERTIFICATE NUMBER; 587-90-0460 



TENNESSEE DEPARTMENT OF ENVIRONMENT ANO CONSERVATION 
DIVIS ION OF HATER SUPPLY 

- • ^ M o n t h l y O p e r a t i o n Repor t 

NAHE OF HATER UT IL ITY : TOUN OF COLLIERVILLE 
NAME OF UATER TREATMENT PLANT: HATER PLANT 12 

PHSID: 
COUNTY: SHELBY ' 

0000126 

DATE 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVERAGE 
MAXIMUH 
MINIHUH 

zzzzzzzzz. 

UATER 
TREATEO 
GALLONS 

XlOOO 

946 
1113 
962 

1031 
1106 
1078 
1076 
926 

1042 
1026 
1036 
1030 
1105 
1032 
950 
1004 
1061 
1028 
1036 
1122 
973 
1011 
1036 
1051 
1183 
1115 
961 
1044 
976 

1028 
962 

32050 
1034 

"1183 
926 

IZZZZZZZZZZZZZZZZZZZ 

— CHLORINE — 
HG/L 

POUNDS FREE 
USED RESIDUAL 

8.0 1.1 
11.0 1.1 
8.0 1.0 
8.0 1.1 
10.0 1.1 
11.0 1.2 
7.0 1.0 
8.0 0.9 
8.0 0.9 

10.0 1.3 
12.0 1.3 
25.0 1.4 
4,0 1.1 

14.0 1.2 
11.0 1.2 
11.0 0.7 
13.0 1.2 
11.0 1.3 
21.0 1.3 
3.0 1.1 
10.0 1.3 
11.0 1.2 
14.0 1.2 
15.0 1.1 
10.0 0.8 
9.0 1.0 
9,0 1,2 
10,0 1,2 
10.0 1.3 
8.0 1.1 
11.0 1.1 

331.0 35.0 
10.7 1.1 
25.0 1.4 
3.0 0.7 

szzzzzzzzz 

— 

GALS 
USED 

59.0 
72.0 
63.7 
65.3 
68.3 
64.5 
67.5 
59.6 
68.9 
59.9 
68.3 
63.9 
72.9 
64.6 
73.4 
45.5 
68.4 
63.8 
67.7 
68.4 
59.5 
68.5 
67.9 
63.9 
76.7 
68.0 
64.2 
64.7 
63.8 
60.1 
63.2 

2026.1 
65.4 
76.7 
45.5 

MONTH 

FLUORIDE • 
MG/L 

CALC'D 
DOSAGE 

1.12 
1.16 
1.19 
1.14 
1.11 
1.08 
1.13 
1.16 
1.19 
1.05 
1.19 
1.12 
1.19 
1.13 
1.39 
0.62 
1.16 
1.12 
1.18 
1.10 
1.10 
1.22 
1.18 
1.09 
1.17 
1.10 
1.20 
1.12 
1.18 
1.05 
1.18 

35.30 
1.14 
1.39 
0.82 

OF: M 

... 
HG/L 
DIST 

SYSTEH 

1,00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
0.80 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1,10 
1,00 
1,00 
1,00 
1.10 

30.60 
0.99 
1.10 
0.80 

arch 1999 

- ALKALINITY ~ 
HG/L 

TOIAL 
RAW FINISHED 

17 21 
19 22 
18 24 
19 23 
19 21 
16 22 
17 21 
18 20 
19 24 
16 24 
19 20 
18 21 
19 20 
18 22 
17 20 
18 20 
13' 22 
17 20 
19 22 
18 22 
17 21 
18 24 
19 22 
17 25 
19 25 
19 24 
16 23 
17 24 
16 24 
17 23 
17 22 

559 668 
18 22 
19 25 
17 20 

-— pH 
SU 

' ' • 

RAW 

5.6 
5,6 
5.7 
5.7 
5.8 
5.7 
5.7 
5.6 
5.6 
5.7 
5.> 
5.8 
5.7 
5.7 
5.6 
5.7 
5.7 
5.6 
5.7 
5.6 
5.7 
5.7 
S.S 
5.8 
5.7 
5.8 
5.7 
5.6 
5.6 
5.7 
5,8 

176,6 
5.7 
5.6 
5.6 

FINISHED 

7.4 
7.4 
9.0 
7.5 
7.4 
7.'4 
7.3 
7.3 
8.5 
8.5 
7.5 
7.4 
7.4 
7.3 
7.2 
7.3 
7.3 
7.3 
7.5 
7.4 
7.4 
8.4 
8.0 
8.4 
8.5 
8,4 
6,4 
8.3 
8.3 
8.3 
8.3 

242.0 
7.8 
9,0 
7.2 

— - C02 — -

FREE 
RAW FINISHED 

60 0 
61 0 
60 0 
62 0 
60 0 
60 0 
61 0 
60 0 
62 0 
60 0 
58 0 
59 0 
60 0 
59 0 
62 0 
60 0 
64 0 
63 0 
64 0 
63 0 
63 0 
62 0 
63 0 
58 0 
63 0 
60 0 
59 0 
61 0 
60 0 
59 0 
59 C 

' 1685 0 
61 0 
64 0 
58 0 

REHARKS: 13 BAGS OF LIME USED. 
14 BAGS OF FLUORIE USED, 

CERTIFIED OPERATOR; TIM OVERLY 

CERTIFICATE NUMBER: 587 -90 -0460 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY SHELBY 

MONTH OF: APRIL, 1999 

OATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
28 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

1045 
1029 
1135 
940 

1024 
1039 
1058 
1064 
1119 
1088 
973 

1063 
1077 
1060 
1037 
1027 
1135 
1030 
970 

1127 
1111 
1128 
1082 
1179 

1060 
1055 
979 

1073 
1053 
1134 

31904 
1063.5 

1179 
940 

<mmmmm 

13$ ; 

10 
10 
11 
6 
8 

10 
10 
12 
11 
12 
10 
5 
7 
9 
8 
8 
9 
9 
9 

11 
12 
6 
8 
8 

9 
9 

10 
8 

10 
11 

276 
9.20 

12 
5 

mee RES. 

1.13 
1.23 
1.25 
0.80 
0.84 
1.21 
1.10 
1.16 
1.09 
1.09 
0.99 
0.90 
0.77 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.13 
1.20 
0.90 
1.02 
1.00 

1.00 
0.96 
1.08 
1.02 
1.08 
1.02 

31.07 
1.04 
1.25 
0.77 

USED 
GAUS 

68.4 
63.5 
72.5 
55.7 
67.0 
63.8 
67.1 
77.9 
61.8 
66,9 
63.2 
66.1 
66.6 
62.9 
63.6 
66.2 
71.0 
63.2 
63.4 
72.2 
63.6 
71.4 
67.4 
79.3 
66.6 
67.9 
54.6 
66.2 
64.3 
64.5 

1988.8 
66.3 
79.3 
54.6 

FtUORlOe 
•CALCCXJSE 

iiiisiii;;;;!! 
1.18 
1.11 
1.15 
1.07 
1.18 
1.10 
1.14 
1.32 
0.99 
1.11 
1.17 
1.12 
1.11 

•.1.07 
1.10 
1.16 
1.12 
1.10 
1.18 
1.15 
1.03 
1.14 
1.12 
1.21 
1.13 
1.16 
1.00 
1.11 
1.09 
1.02 

33.64 
1.12 
1.32 

. 0.99 

, 
eisT.^vs, 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 

1.00 
0.90 
1.00 
1.00 
1.00 
1.00 

30.1 
1.00 

1.1 
0.9 

AUvAi((«TY 

iiiiSP^sJiiii 
wmm 

18 
17 
18 
18 
17 
19 
18 
19 
20 
19 
19 
18 
18 
19 
18 
18 
17 
17 
16 
17 
16 
18 
18 
17 

17 
18 
17 
18 
18 
17 

534 
17.8 

20 
16 

F » f l S I « 0 

24 
22 
21 
20 
20 
23 
23 
23 
23 
24 
24 
25 
21 
22 
23 
22 
23 
23 
24 
24 
23 
22 
20 
22 

21 
24 
23 
25 
22 
24 

680 
22.7 

25 
20 

mmmmmmmm 
mmmmmmm 
mmmm 

5.7 
5.6 
5.6 
5.7 
5.7 
5.6 
5.7 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.6 
5.6 
5.7 
5.7 
5.6 
5.7 
5.6 
5.7 
5.7 
5.6 
5.6 

5.7 
5.6 
5.6 
5.6 
5.7 
5.7 

169.6 
5.65 

5.7 
5.6 

iB.NiSWWS 

8.2 
8.5 
8.1 
8.1 
8.0 
8.2 
8.4 
3.3 
8.4 
8.4 
8.5 
8.6 
8.1 
8.0 
8.0 
8.0 
8.0 
8.1 
8.0 
7.8 
8.5 
8.2 
8.0 
8.0 

8.0 
7.9 
8.0 
7.7 
7.8 
8.0 

. 
243.8 

3.13 
8.6 
7.7 

• FREECOa . 

mmmmmmmmm 
issiiMsi 

60 
63 
62 
62 
63 
61 
60 
62 
64 
63 
62 
63 
61 
62 
62 
60 
62 
64 
67 
64 
65 
62 
60 
60 

61 
62 
60 
61 
64 
63 

1865 
62.2 

67 
60 

mmmm: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

-:^^. CU-^.^ 
CERTIFIED OPERATOR: TIM OVERLY 

CERTIFICATE NUMBER: 587-900460 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DMSION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: MAY, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
'TREATED 

XlOOO 

1071 
1086 
1193 
461 

1108 
989 

1142 
739 
856 

1014 
1148 
1021 
1042 
1058 
1162 
1172 
1029 
1084 
1047 
1061 
1110 
1109 
1117 
1005 
968 
598 

1201 
1095 
1140 
1113 
978 

31917 
1029.6 

1201 
461 

CHLORINE 
USED 
LBS 

11 
10 
10 
7 

10 
10 
12 
13 

4 

2 
7 
6 
8 
9 

10 
12 
11 
11 
11 
12 
14 
17 
17 
11 

17 
2 

14 
14 
16 
14 
10 

332 
10.71 

17 

2I 

FREE RES. 
MG/L 

1.00 
1.00 
1.00 
1.20 
1.00 
0.90 
0.70 
0.80 
0.70 
0.70 
0.80 
0.70 
0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.00 
0.30 

1.30 
1.20 
1.20 
1.10 
1.20 
1.10 
1.00 
30.1 
0.97 

1.3 
0.3 

USED 
GALS 

62.5 
63.0 
55.0 
34.4 
63.2 
69.5 
56.5 
42.2 
60.4 
49.0 
63.4 
62.9 
67.2 
67.3 
71.5 
67.7 
63.6 
71.4 
70.0 
76.9 
61.6 
71.4 
67.7 
65.3 

54.6 
50.2 
71.1 
67.0 
71.5 
72.0 
58.7 

1948.7 
62.9 
76.9 
34.4 

FLUORIDE 
CALC DOSE 

MG/L 

1.05 
1.04 
0.83 
1.34 
1.03 
1.26 
0.89 
1.03 
1.27 
0.86 
0.99 
1.11 
1.16 
1.14 
1.10 
1.04 
1.11 
1.18 
1.20 
1.30 
1.00 
1.16 

K 0.99 

1.17 
1.01 
1.51 
1.06 
1.10 
1.13 
1.16 
1.08 
34.3 
1.11 
1.51 
0.83 

DIST. SYS. 
MG/L 

1.00 
1.00 
0.90 
0.90 
1.00 
1.00 
0.80 
1.00 
0.80 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
0.90 
1.00 
1.00 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.40 
1.00 
1.00 
1.10 
1.00 
1.00 
1.00 

31.1 
1.00 

1.4 
0.8 

ALKALINITY 
MG/L 

RAW 

17 
18 
18 
16 
17 
18 
18 
16 
15 
15 
17 
16 
18 
17 
18 
16 
17 
18 
17 
16 
18 
16 
19 
19 

16 
17 
17 
18 

478 
17.1 

19 
15 

FINISHED 

22 
23 
22 
21 
21 
21 
19 
21 
22 
23 
21 
22 
24 
23 
24 
22 
21 
23 
22 
21 
22 
24 
22 
20 

22 
20 
21 
20 
21 

630 
21.7 

24 
19 

PH 
SU 

RAW 

5.7 
5.6 
5.6 
5.7 
5.7 
5.8 
5.7 
5.6 
5.6 
5.7 
5.7 
5.6 
5.5 
5.6 
5.7 
5.6 
5.7 
5.7 
5.7 
5.6 
5.6 
5.5 
5.7 
5.7 

5.5 
5.6 
5.6 
5.7 
5.6 

163.6 
5.64 
5.8 
5.5 

FINISHED 

8.0 
7.9 
7.7 
8.1 
8.2 
8.3 
8.0 
7.9 
7.7 
8.5 
8.5 
8.3 
8.0 
8.0 
8.0 
7.8 
8.0 
7.6 
8.0 
7.9 
8.0 
8.1 
8.3 
8.3 
8.3 
8.1 
7.7 
7.8 
7.9 
8.0 
8.1 

249 
8.03 

8.5 
7.6 

FREE C02 
MG/L 

RAW 

63 
64 
65 
63 
64 
63 
61 
61 
62 
61 
61 
60 
64 
63 
62 
62 
63 
61 
63 
62 
64 
60 
64 
62 

64 
63 
64 
62 

1751 
62.5 

65 
60 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o| 
0 
0 
0 

o| 

Ey-A-^r^ y ^ ' ^ ' F-
CERTIRED OPERATOR: TIM OVEfRLY 

CERTinCATE NUMBER: 587-90-0460 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLUERVILLE 
NAME OF WATER TREATMENT PLAJMT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: JUNE•^AH113, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

- 18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1148 
-1035 
1097 
1135 
1100 
1101 
1100 
1166 
1037 

782 
1147 
1022 
1003 
650 
944 

1106 
1153 
587 

1442 
"1054 

1062 
1006 
873 

1031 

1081 
1050 
1051 
1031 
1050 
1079 

31123 
1037.4 

1442 
587 

CHLORINE 
USED 
LBS 

11 
--:-23 

10 
4 

14 
14 
18 
16 
28 

8 
20 
6 

26 
6 

18 
23 
20 
8 

10 
11 
14 
17 
14 
4 

22 
4 
8 

13 
17 
16 

423 
14.10 

28 
4 

FREE RES. 
MG/L 

0.90 
0.80 
1.30 
1.00 
1.40 
1.50 
1.50 
1.40 
1.00 
1.80 
1.50 
1.30 
1.30 
1.50 
1.40 
0.90 
2.00 
.1.80 
1:00 
1.10 
1.50 
2.10 
1.60 
1.40 

0.80 
0.50 
1.20 
1.40 
1.20 
1.40 

39.5 
1.32 
2.1 
0.5 

FLUORIDE 
USED 
GALS 

67.5 
67.6 
67.4 
63.7 
82.1 
57.4 
71.1 
82.0 
53.3 
54.5 
54.2 
62.6 
67.2 
33.5 
11.2 

132.9 
56.8 
62.7 
63.0 
70.1 
63.1 
64.9 
59.4 
57.5 

59.2 
67.1 
63.8 
63.9 
63.2 
63.4 

1906.3 
63.5 

132.9 
11.2 

CALC DOSE 
MG/L 

1.06 
1.18 
1.11 
1.04 
1.34 
0.94 
1.16 
1.26 
0.92 
1.25 
0.85 
1.10 
1.21 
0.92 

''• 0.21 
2.16 
0.88 
1.92 
0.79 
1.20 
1.07 
1.16 
1.22 
1.00 

0.98 
1.15 
1.09 
1.11 
1.08 
1,05 

33.41 
1.11 
2.16 
0.21 

DIST. SYS. 
MG/L 

1.10 
1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.10 
1.10 
1.10 
0.80 
1.00 

. 1.00 
1.30 
1.20 
1.00 
1.30 
1.00 
1.00 
1.00 
1.10 
1.30 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
0.90 
1.00 

31.5 
1.05 

1.3 
0.8 

ALKALINITY 
MG/L 

RAW 

-
• -

19 

-
-
-
-
-

17 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

17 

-
-
-
-
-

53 
17.7 

19 
17 

FINISHED 

33 
21 
22 
22 
21 
20 
22 
31 
19 
20 
17 
21 
21 
23 
21 
25 
22 
24 
24 

-23 
24 
21 
18 
23 

20 
21 
26 
22 
17 
19 

663 
22.1 

33 
17 

PH 
SU 

RAW 

-
-

5.6 

-
-
-
-
-

5.7 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

5.8 

-
-
-
-
-

17.1 
570 

5.8 
5.6 

FINISHED 

8,2 
8.1 
8.0 
8.0 
7.9 
8.0 
7.0 
8.1 
6.7 
6.8 
7.2 
7.8 
6.0 
8.2 
7.9 
8.2 
7.7 
8.1 
8.0 
8.0 
7.8 
7.7 
7.7 
8.7 

8.6 
8.5 
8.0 
7.9 
7.9 
8.1 

234.8 
7.83 
8.7 

6 

FREE C02 
MG/L 

RAW 

-
. 

63 

-
. 
. 
-
-

50 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

47 

-
-
-
-
-

160 
53.3 

63 
47 

FINISHED 

0 
.. ... .. 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

, 0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

^ 'i^yni 
CERTIFIED OPERATOR: TIM OVERLY 

CERTIFICATE NUMBER: 587-90-0460 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTIUTY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PU^NT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: JULY. 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1107 
1138 
1123 
loaa 
974 

1190 
102 

2016 
1153 
1023 
1039 
1053 
1065 
1097 
1111 
1108 
1068 
1057 
1111 
1020 
1120 
1089 
1130 
1048 

1107 
1014 
1048 
1092 
1043 
1127 
1067 

33523 
1081.4 

2016 
102 

CHLORINE 
USED 
LBS 

16 
16 
16 
12 
14 
15 
17 
6 

14 
6 
2 
7 

11 
16 
14 
14 
18 
14 
16 
16 
16 
10 
12 
14 

7 
14 
19 
16 
12 
10 
10 

400 
12.90 

19 
2 

FREE RES. 
MG/L 

1.30 
1.40 
1.40 
1.40 
1.40 
0.70 
0.90 
0.80 
0.80 
1.00 
0.40 
1.00 
1.70 
1.30 
1.50 
1.50 
1.50 
1.20 
1.60 
1.40 
1.30 
0.60 
1.00 
0.90 

1.00 
1.20 
1.20 
1.00 
1.00 
1.00 
1.00 

35.4 
1.14 

1.7 
0.4 

FLUORIDE 
USED 
GALS 

67.0 
66.3 
60.4 
67.6 
63.1 
68.8 
63.2 
63.7 
67.7 
66.8 
62.7 
58.9 
67.6 
69.0 
59.0 
52.9 
63.1 
58.9 
59.1 
55.0 
63.2 
63.4 
59.3 
59.6 

63.4 
58.7 
64.4 
53.3 
55.0 
63.2 
59.0 

1923.3 
62.0 

69 
52.9 

CALC DOSE 
MG/L 

1.08 
1.04 
0.96 
1.12 
1.16 
1.04 
1.12 
0.56 
1.09 
1.12 
1.09 
1.00 
1.14 

* 1.13 
0.95 
0.85 
1.06 
1.00 
0.96 
0.97 
1.01 
1.04 
0.94 
1.02 

1.03 
1.04 
1.10 
0.87 
0.94 
1.00 
0.99 

31.42 
1.01 
1.16 
0.56 

DIST. SYS 
MG/L 

1.00 
0.90 
0.90 
1.00 
1.00 
0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.00 
0.90 
0.90 
1.00 
1.00 
0.90 
1.00 
0.90 
0.90 
1.00 
0.90 

0.80 
0.70 
1.00 
1.00 
1.00 
1.00 
1.00 

29.7 
0.96 

1.1 
0.7 

ALKAUNITY 
MG/L 

RAW 

18 

28 

17 

14 

16 

93 
18.6 

28 
14 

FINISHED 

19 
20 
20 
23 
20 
22 
45 
21 
20 
20 
22 
24 
20 
21 
19 
20 
21 
20 
24 
19 
20 
20 
19 
21 

19 
18 
19 
18 
18 
18 
19 

649 
20.9 

45 
/ 18 

PH 
SU 

RAW 

5.6 

5.8 

5.9 

5.6 

5.8 

28.7 
5.74 

5.9 
5.6 

FINISHED 

7.9 
8.0 
8.0 
8.0 
8.0 
7.9 
8.6 
8.7 
8.5 
8.1 
8.9 
8.4 
7.6 
7.5 
7.6 
8.0 
7.8 
8.0 
8.0 
8.2 
7.8 
8.5 
7.8 
8.4 

8.3 
7.7 
8.1 
7.9 
8.4 
8.3 
8.5 

251.4 
8.11 

8.9 
7.5 

FREE C02 
MG/L 

RAW 

60 

60 

47 

41 

47 

255 
51.0 

60 
41 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

ERTIFIED OPERATOR: JAMES MATTHEWS 

CERTIFICATE NUMBER: 411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: AUGUST, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

X1000 

1149 
1067 
1053 
2137 

97 
1068 
1086 
1078 
938 

1078 
899 
893 
874 

1178 
638 
954 

1029 
1121 
992 

1180 
671 
844 

1193 
839 

1105 
1070 
1099 
1059 
1111 
1200 
743 

31443 
1014.3 

2137 
97 

CHLORINE 
USED 
LBS 

10 
12 
12 
32 
16 
12 
14 
12 
12 
14 
10 
6 

12 
12 
6 

11 
19 
16 
16 
10 
6 
9 
9 

16 

16 
14 
18 
14 
6 
9 

12 

393 
12.68 

32 
6 

FREE RES. 
MG/L 

1.00 
1.40 
0.80 
0.80 
1.30 
1.30 
1.30 
1.30 
1.10 
1.10 
1.10 
1.00 
0.90 
0.90 
0.90 
1.40 
1.30 
1.30 
1.20 
1.20 
1.00 
1.00 
1.20 
1.40 

1.30 
1.40 
1.30 
0.90 
1.00 
0.80 
1.40 

35.3 
1.14 

1.4 
0.8 

FLUORIDE 
USED 
GALS 

62.9 
62.8 
58.7 
58.9 
59.2 
63.1 
59.4 
63.2 
54.3 
62.8 
47.5 
49.6 
50.3 
58.5 
41.5 
54.1 
59.1 
62.7 
32.2 
54.5 
37.3 
41.6 
53.2 
43.6 

54.3 
64.4 
50.1 
44.4 
49.9 
64.8 
31.7 

1650.6 
53.2 
64.8 
31.7 

CALC DOSE 
MG/L 

0.99 
1.06 
1.00 
0.33 
1.01 
1.06 
0.98 
1.05 
1.04 
1.04 
0.95 
1.00 
1.03 
0.89 
1.1:7 
1.02 
1.03 
1.00 
0.58 
0.83 
1.00 
0.89 
0.60 
0.93 

0.88 
1.07 
0.82 
0.75 
0.80 
0.97 
0.76 

28.73 
0.93 
i : i 7 
0.33 

DIST. SYS. 
MG/L 

1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.10 
1.00 
1.10 
1.00 
1.00 
1.10 
1.00 
1.00 
1.10 
1.00 
1.00 
1.00 
0.90 
0.90 
0.90 
1.00 
0.90 
0.90 

0.90 
0.90 
1.00 
1.00 
0.90 
0.90 
1.00 

30.7 
0.99 

1.1 
0.9 

ALKALINITY 
MGrt-

RAW 

0 
0 
0 
0 

19 
0 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 
0 
0 

13 
0 
0 
0 
0 
0 

0 
0 

18 
0 
0 
0 
0 

70 
2.3 
20 

0 

FINISHED 

19 
18 
25 
18 
21 
20 
21 
19 
19 
18 
18 
19 
17 
17 
18 
19 
19 
23 
18 
22 
21 
17 
18 
22 

21 
23 
18 
23 
20 
18 
22 

611 
19.7 

25 
17 

PH 
SU 

RAW 

0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.6 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 

22.7 
0.73 

5.7 
0 

FINISHED 

8.5 
8.0 
8.4 
8.4 
8.2 
8.3 
8.0 
8.0 
8.1 
8.1 
8.3 
8.3 
8.3 
8.2 
8.4 
7.8 
7.7 
7.7 
7.9 
7.9 
8.1 
7.8 
7.8 
7.6 

7.7 
7.6 
7.8 
7.9 
8.0 
8.0 
7.8 

248.6 
8.02 

8.5 
7.6 

FREE C02 
MG/L 

RAW 

0 
0 
0 
0 

53 
0 
0 
0 
0 
0 
0 
0 

51 
0 
0 
0 
0 
0 

57 
0 
0 
0 
0 
0 

0 
0 

53 
0 
0 
0 
0 

214 
6.9 
57 

0 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

^RTIFIED OPERATOR: JAMES MATTHEWS 

CERTIFICATE NUMBER: 411-31-0061 



TENNESSEE DEPARTMENTOF ENVIRONMENT AND CONSERVATION 
OIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER LTTlLrrY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: SEPTEMBER, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

X1000 

1218 
957 
824 
993 
947 

1047 
1213 
1043 
1031 
947 
979 

1124 
883 

1145 
876 

1090 
1067 
1083 
1132 
902 

1051 
1085 
1147 
1053 
1103 
1318 
987 
927 

1037 
1075 

31284 
1042.8 

1318 
824 

CHLORINE 
USED 
LBS 

14 
18 
12 
16 
11 
9 

20 
26 
26 
20 

2 
7 

10 
17 
10 
8 
2 

22 
10 
9 

13 
10 
12 
12 
14 
14 
12 
20 

8 
10 

394 
13.13 

26 
2 

FREE RES. 
MGA. 

1.50 
1.50 
1.50 
1.30 
1.40 
1.20 
1.50 
1.50 
1.00 
1.00 
1.00 
1.20 
1.30 
1.00 
0.70 
0.60 
1.40 
1.40 
1.20 
1.30 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
0.60 
1.10 
1.00 

35.1 
1.17 
1.5 
0.6 

FLUORIDE 
USED 
GALS 

58.5 
46.9 
52.4 
50.2 
36.6 
50.7 
54.4 
50.6 
54.2 
64.1 
36.2 
50.1 
50.7 
54.0 
50.5 
544 
646 
48.0 
60.7 
48.9 
54.5 
49.7 
68.3 
440 
58.6 
62.7 
49.8 
54.7 
68.6 
34.9 

1582.5 
52.8 
68.6 
34.9 

CALC OOSE 
MGIL 

0.86 
0.95 
1.14 
0.90 
069 
0.87 
0.80 
0.87 
0.94 
1.21 
0.66 
0.80 
1.03 
0.84 
1.03 
0.89 
1.08 
0.79 
0.97 
0.97 
0.93 
0.82 
1.07 
0.75 
0.95 
0.85 
0.91 
1.06 
1.10 
0.58 

•• 

27.31 
0.91 
1.21 
0.58 

DIST. SYS. 
MGrt. 

1.00 
1.00 
1.00 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
090 
0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
1.00 
1.10 
1.10 
1.00 
1.00 
0.90 
1.00 
1.00 
1.00 
1.00 

29.2 
0.97 

1.1 
0.9 

ALKALINriY 
MGfl. 

RAW 

0 
19 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 

17 
0 
0 
0 
0 
0 
0 

16 
0 
0 
0 
0 
0 
0 

19 

83 
2.8 
19 
12 

FINISHED 

18 
21 
16 
17 
17 
18 
23 
17 
20 
19 
17 
19 
18 
21 
20 
19 
22 
17 
19 
17 
17 
18 
17 
17 

18 
17 
17 
19 
17 
21 

553 
18.4 

23 
16 

PH 
SU 

RAW 

0.0 
5.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0 0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 

28.6 
0.95 

5.9 
/ 5 . 6 

FINISHED 

. 
7.7 
7.6 
7.9 
7.8 
7.7 
8.0 
7.9 
7.7 
8.3 
77 
8.0 
7.9 
7.7 
7.7 
8.2 
8.8 
8.1 
7.9 
8.1 
7.9 
8.0 
8.0 
8.2 
8.0 
7.9 
8.0 
7.9 
8.4 
7.9 
8.0 

238.9 
7.96 

8.8 
7.6 

FREE C02 
MGA. 

RAW 

0 
52 

0 
0 
0 
0 
0 
0 

67 
0 
0 
0 
0 
0 
0 

50 
0 
0 
0 
0 
0 
0 

53 
0 
0 
0 
0 
0 
0 

52 

274 
9.1 
67 
50 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

CERTIFIED OPERATt OR:JAMES MATTHEWS 

CERTIFICATE NUMBI ER: 411-31-0061 
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TENNESSEE DEPARTMENTOF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: OCTOBER, 1999 

DATE 

1 

2 

3 
4 

5 

6 

7 

B 

9 
10 

11 

12 

13 

14 

15 
16 

17 

18 

19 

20 

21 
22 

23 
24 

25 
26 

27 
28 

29 

30 
31 

TOTAL 

AVG 

MAX 

MIN 

W A T E R 

TREATED 

XlOOO 

1164 

977 

1058 
1148 

1006 

1109 

1086 

1094 

1049 

957 

1078 

1135 

1031 

1039 

1080 

1072 

1020 

1103 

1063 

982 

1170 
1070 

1060 
1064 

1176 

1006 

1057 

1082 

1092 

1045 
1056 

33129 

1068.7 

1176 

957 

CHLORINE 

USED 

LBS 

10 
10 

10 

10 

12 
10 

12 

12 

. 12 
12 

5 

17 

8 

8 
18 

2 

2 
10 

12 

10 

11 
17 

16 
12 

2 
16 

10 
12 

14 

12 
12 

336 

10.84 

18 

2 

FREE RES. 
MGA. 

0.90 

1.10 

1.20 

1.00 

1.20 
1.10 

1.18 

1.20 

1.10 

1.10 

0.90 

0.60 

1.04 

1.00 
0.60 

0.65 

0.60 

1.20 

1.23 
1.01 

1.20 

1.54 
1.54 

1.10 

0.80 

1.27 

1.30 
1.21 

1.07 

1.13 
1.30 

33.37 

1.08 

1.54 

0.6 

FLUORIDE 

USED 

GALS 

57.9 

68.2 
43.1 

54.5 

57.5 
63.4 

48 1 

55.0 

53.9 

49.8 

57.7 

53.6 

54.3 

68.0 
51.4 

62.7 

57.9 

61.3 

57.9 

55.8 
64.6 

68.8 

49.0 
62.1 

66.8 

55.1 

73.5 
75.9 

79.1 

67.4 
74.0 

1868 

60.3 

79.1 

43.1 

CALC DOSE 

MGA. 

0.94 

1.25 

0.73 

0.85 
1.02 

1.02 

0.79 

0.90 

0.92 
0.93 

0.96 

0.85 

0.94 

1.17 

0.85 

1.05 

1.02 

1.00 

0.98 

1.02 

0.99 
1.15 

0.83 
1.05 

1.02 

0.98 

1.25 

1.26 

' 1.3 

1.16 
1.26 

31.44 

1.01 

1.3 
0.73 

DIST. SYS. 

MGA. 

1.00 

1 00 

1.00 

1 0 0 
1.00 

1.10 

1.00 

0.90 

1.00 

0.90 

0.90 

1 00 

0.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.20 

1.10 

1.10 

0.90 
1.10 

0.80 

0.90 

1.10 

1.1 

1.1 

1.1 
1.1 

31.3 

1.01 

1.2 

0.8 

ALKALINITY 

MGA. 

R A W 

0 

0 

0 
0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

18 

0 

0 

0 

0 

0 

0 

0 
15 

0 
0 

0 

0 

0 

16.0 

0.0 

0.0 
0.0 

64 

2.1 

18 

15 

FINISHED 

18 
17 

18 
18 

18 

19 

20 

20 

20 

18 

20 

18 

21 

20 

19 
23 

18 
17 

18 

31 
19 

19 

17 
19 

20 

19 

16 
17.0 

16.0 

16.0 
25.0 

594 

19.2 

31 
16 

PH 

SU 

RAW 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

5.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
0.0 

5.7 

0.0 
0.0 

0.0 

0.0 

0.0 

5.7 

0 

0 
0 

22.8 

0.74 

5.7 

5.7 

FINISHED 

8.0 

8.0 
8.1 

8.0 

8 1 

8.0 

8.1 

8.2 

8.2 

8.3 

8.9 

8.6 

8.2 

8.1 

8.6 
8.4 

8.3 

7.7 

7.8 

7.7 
7.9 

7.8 

7.9 
8.0 

8.5 

7.8 

7.3 

7.2 

7.4 

7.3 
9.7 

250.1 

8.07 

9.7 

7.2 

FREE C 0 2 

MGA. 
RAW 

0 

0 

0 

0 
0 

0 

57 

0 

0 

0 

0 

0 

0 

51 

0 

0 

0 

0 

0 

0 
0 

60 

0 
0 

0 

0 

0 
56 

0 

0 
0 

224 

7.2 

60 

51 

FINISHED 

0 
0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

/CHRTIFIED OPERAT[OR;JAMES MATTHEWS 

CERTIFICATE NUMBI ER:411-31-0061 



CERTIFICATE NUMBIER : 411-31-0061 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: NOVEMBER, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1098 
1132 
1080 

991 
1061 
1038 

212 
1076 
1068 
1050 
1042 
1021 

981 
1017 
1131 
1019 
1080 
1080 
1252 
896 

. 1039 
1185 
1032 
1036 

1051 
1091 
1247 

839 
1081 

878 

30803 
1026.8 

1252 
212 

CHLORINE 
USED 
LBS 

14 
16 
14 
18 
18 

2 
3 

10 
12 

11 
12 
12 
10 
10 
13 
17 
14 
24 
10 
14 
10 
13 
15 
14 

11 
19 
12 
12 
14 

6 

380 
12.67 

24 
2 

FREE RES. 
MG/L 

1.30 
1.20 
1.20 
1.20 
1.30 
0.50 
0.60 
1.20 
1.30 
1.30 
1.10 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
0.50 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 

1.40 
1.40 
1.30 
1.30 
1.30 
0.60 

35.6 
1.19 

1.4 
0.5 

FLUORIDE 
USED 
GALS 

62.9 
58.2 
70.5 
70.9 
67.0 
70.9 
26.6 
52.9 
71.1 
70.1 
62.6 
70.4 
72.6 
52.5 
66.7 
62.8 
70.3 
63.0 
67.0 
77.5 
52.5 
71.0 
63.0 
58.4 

61.9 
58.9 
68.2 
55.1 
62.4 
61.9 

1889.8 
63.0 
77.5 

?6.6 

CALC DOSE 
MQ/L 

1.03 
0.92 
1.17 
1.28 
1.13 
1.22 
2.25 
0.88 
1.19 
1.20 
1.08 
1.24 
1.33 
0.93 
1.06 
1.10 
1.17 
1.05 
0.96 
1.55 
0.90 
1.08 
1.09 
1.01 

1J06 
0.97 
0.84 
1.18 
1.04 
1.27 

34.18 
1.14 
2.25 
0.84 

DIST. SYS. 
MG/L 

0.90 
0.90 
1.00 
1.10 
1.00 
1.10 
1.00 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.20 
1.00 

1.00 
1.00 
1.00 

1.1 
1.0 
0.9 

31.1 
1.04 

1.2 
0.9 

ALKALINITY 
MG/L 

RAW 

0 
0 
0 

16 
0 
0 
0 
0 

0 
0 

15 
0 
0 
0 
0 
0 
0 

15 
0 
0 
0 
0 

0 
0 

0 
16 
0 

0.0 
0.0 
0.0 

62 
2.1 
16 

1 ^ 

FINISHED 

16 
24 
18 
18 
17 
18 
17 

17 
20 
21 
17 
19 
18 
17 
16 
21 
18 
19 
17 
18 
15 
17 
17 
17 

16 
18 
20 

21.0 
16.0 
17.0 

540 
18.0 

24 

1? 

PH 
- S U 

RAW 

0.0 
0,0 
0.0 
5.8 
0.0 
0.0 
0,0 
0,0 
0,0 
0.0 
5.8 
0.0 
0.0 
0.0 
0,0 
0,0 
0,0 
5.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
5.8 
0.0 

0 
0 
0 

23.2 
0.77 

5.8 
5.8 

/ • 

FINISHED 

7.4 
9.2 
7.6 
7,4 
7.3 
7.2 
7.4 
7.2 
8.2 
8.5 
7.7 
8.5 
7.1 
7.1 
7.2 
8.9 

• 7.5 
7.6 
7.1 
7.1 
7.2 
7.4 
7.2 
7.5 

7.3 
7.2 
7.2 
7.3 
7.2 
7.3 

226 
7.53 

9.2 

7.1 

FREE C 0 2 
MG/L 

RAW 

0 
0 
0 

52 
0 
0 
0 

0 
0 
0 

60 
0 
0 
0 
0 
0 
0 

58 
0 
0 
0 
0 
0 
0 

0 
54 

0 
0 
0 
0 

224 
7.5 
60 

F 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

feRTlKe?9Pfef^yj^<|Rn^Bj!^ ill^fffHEWS 

CERTIFICATE NUMBI ER : 411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILfPY; TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: DECEMBER, 1999 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG. 
MAX 
MIN 

WATER 
TREATED 

X1000 

1416 
931 

1053 
1081 
1019 
1022 
1071 
1057 
1054 
1070 
1047 
1054 
1092 
1022 
1059 
1064 
1003 
992 

1225 
1036 
1037 
1071 
1064 
1225 

955 
988 

1051 
1071 
1049 
1069 
1163 

33111 
1068.1 

1416 
931 

CHLORINE 
USED 
LBS 

2 
10 
12 
12 
10 
9 

13 
10 
12 
10 
14 
10 
4 
2 

20 
2 
4 
8 
9 

13 
16 
14 
8 
6 

0 
11 
15 
16 
14 
14 
10 

310 
10.00 

20 
0 

FREE RES. 
MG/L 

1.10 
1.30 
1.30 
1.30 
1.20 
1.10 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
0.70 
0.60 
0.60 
0.60 
0.50 
1.20 
1.30 
1.30 
1.40 
1.30 
0.60 
0.60 
0.50 
1.40 
1.40 
1.30 
1.40 
1.00 
1.00 

32.5 
1.05 
1.40 
0.50 

FLUORIDE 
USED 
GALS 

58.5 
69.2 
59.4 
52.6 
51.1 
57.5 
62.4 
54.8 
63.1 
69.3 
58.1 
49.0 
63.3 
54.6 
58.6 
62.5 
58.4 
65.0 
51.9 
59.2 
68.1 
48.9 
59.0 
71.5 

46.4 
59.2 
65.1 
48.9 
59.3 
64.0 
63.6 

1832.5 
59.1 
71.5 
46.4 

CALC DOSE 
MG/L 

0.74 
1.33 
1.01 
0.87 
0.90 
1.01 
1.04 
0.93 
1.07 
1.16 
0.99 
0.84 
1.04 
0.96 
0.99 
1.05 
1.04 
1.17 
0.76 
1.02 
1.18 
0.82 
0.90 
1.05 

1 0.87 
1.07 
1.11 
0.82 
1.01 
1.07 
0.98 
30.8 
0.99 
1.33 
0.74 

DIST. SYS. 
MG/L 

0.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
1.00 
1.00 
0.90 
0.90 
0.90 
0.90 
0.90 

0.90 
1.00 
1.00 
0.90 
0.90 
1.00 
1.00 

30.1 
0.97 
1.10 
0.90 

ALKALINITY 
MG/L 

RAW 

0 
15 
0 
0 
0 
0 
0 
0 

13 
0 
0 
0 
0 
0 
0 

18 
0 
0 
0 
0 
0 

16 
0 
0 

0 
0 
0 
0 
0 

16 
0 

78 
2.5 
18 
13 

FINISHED 

15 
17 
16 
16 
16 
18 
19 
16 
18 
15 
17 
14 
15 
20 
20 
19 
15 
18 
16 
15 
19 
20 
16 
18 

19 
18 
15 
17 
20 
17 
18 

532 
17.2 

20 
14 

PH 
SU 

RAW 

0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 

28.5 
0.92 

5.7 

, 0 

FINISHED 

7.1 
7.4 
7.1 
7.1 
7.3 
7.6 
7.6 
7.2 
7.3 
7.2 
7.2 
7.1 
7.3 
7.3 
7.5 
7.5 
7.4 
7.4 
7.6 
7.0 
7.0 
7.7 
7.6 
7.7 

7.7 
7.7 
7.3 
7.2 
9.0 
7.4 
7.1 

229.6 
7.41 

9.0 
7.0 

FREE C02 
MG/L 

RAW 

0 
60 

0 
0 
0 
0 
0 
0 

55 
0 
0 
0 
0 
0 
0 

64 
0 
0 
0 
0 
0 

55 
0 
0 

0 
0 
0 
0 
0 

70 
0 

304 
9.8 
70 
55 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

PS^.i'v^.^ AE^^^kyC^T^XFEf 
CERTIpfeo OPERAT< OR: JAMES MATTHEWS 

CERTIFICATE NUMB ER : 411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER LfTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: JANUARY, 2000 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

?1 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1136 
1040 

939 
990 

1057 
1044 
1066 
1107 

996 
1054 
1044 
1079 
1026 
1075 
1193 

897 
1035 
1043 
1032 
1048 
985 

1064 
1065 
1077 

1070 
964 

1098 
1110 
1108 
1014 
954 

32410 
1045.5 

1193 
897 

CHLORINE 
USED 
LBS 

10 
12 
8 

10 
8 

10 
12 
12 
8 

11 
15 
10 
14 

8 
12 
8 

10 
10 
10 
12 
12 
10 
11 
11 

36 
6 
8 

10 
14 
4 

11 

343 
11.06 

36 
4 

FREE RES. 
MG/L 

1.20 
1.20 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
0.50 
0.60 
1.10 
1.10 
1.20 
1.20 
1.00 
1.10 
1.00 
1.10 
1.10 
1.00 
0.90 

1.30 
0.90 
1.00 
1.30 
1.30 
0.30 
1.30 

32.6 
1.05 
1.30 
0.30 

FLUORIDE 
USED 
GALS 

63.4 
60.0 
55.6 
55.0 
62.4 
62.5 
59.0 
59.2 
63.8 
59.5 
65.6 
57.1 
56.0 
62.7 
79.6 
59.9 
66.4 
68.7 
85.3 
89.2 
94.8 
62.8 
86.6 
62.1 

59.6 
76.5 
82.6 
62.4 
81.9 
47.0 
72.9 

2080.1 
67.1 
94.8 
47.0 

CALC DOSE 
MG/L 

1.00 
1.03 
1.06 
1.00 
1.06 
1.07 
0.99 
0.96 
1.15 
1.01 
1.13 
0.95 
0.98 
1.04 
0.79 
1.20 
1.15 
1.18 
1.48 
1.53 
1.73 
1.06 
1.46 
1.04 

1.00 
14,42 
1.35 
1.01 
1.33 
0.83 
1.37 

35.36 
1.14 
1.73 
0.79 

DIST. SYS. 
MG/L 

0.90 
1.00 
0.90 
0.90 
1.00 
1.00 
0.90 
1.00 
0.90 
0.80 
0.90 
0.90 
0.80 
0.80 
0.80 
0.90 
0.90 
0.90 
1.10 
1.10 
1.40 
1.00 
1.00 
0.90 

1.10 
1.10 
1.00 
1.00 
1.10 
0.60 
1.00 

29.6 
0.95 
1.40 
0.60 

ALKALINITY 
MG/L 

RAW 

0 
0 
0 
0 
0 

14 
0 
0 
0 
0 
0 
0 
0 

15 
0 
0 
0 
0 
0 

17 
0 
0 
0 
0 

0 
0 

15 
0 
0 
0 
0 

61 
2.0 
17 
14 

FINISHED 

16 
18 
14 
17 
18 
16 
15 
17 
15 
15 
15 
19 
17 
25 
21 
17 
16 
17 
17 
17 
16 
14 
15 
17 

15 
23 
15 
18 
18 
16 
15 

524 
16.9 

25 
14 

PH 
SU 

RAW 

0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.8 
0.0 
O.P 
0.0 
0.0 
0.0 
5.8 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 

23 
0.74 
5.8 

J 5.7 

FINISHED 

7.1 
7.2 
7.3 
7.2 
7.2 
7.3 
7.1 
7.3 
7.3 
7.2 
7.6 
8.4 
7.9 
9.7 
8.0 
7.3 
7.3 
7.2 
7.2 
7.3 
7.3 
7.1 
7.3 
7.5 

7.3 
7.3 
7.3 
7.1 
7.1 
7.5 
7.2 

230.1 
7.42 

9.7 
7.1 

FREE 0 0 2 
MG/L 

RAW 

0 
0 
0 
0 
0 

49 
0 
0 
0 
0 
0 
0 
0 

61 
0 
0 
0 
0 
0 

60 
0 
0 
0 
0 

0 
0 

55 
0 
0 
0 
0 

225 
7.3 
61 
49 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

5Ttf»^i<«^ ~ ^ ^ . . ^ : ^ ^ 
CERTIFIED OPERAT. OR:JAMES MATTHEWS 

CERTIFICATE NUMB ER:411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLUERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLftNT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: FEBRUARY ,2000 

i 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1052 
1044 
1035 
1059 
1099 
1066 
1024 
1058 
1082 
1068 
1093 
1071 
983 

1030 
1006 
1054 
1051 
1259 

920 
951 
994 
897 

105O 
1050 

1049 
1087 
1028 
1048 
1071 

30379 
1047.6 

1259 
920 

CHLORINE 
USED 
LBS 

15 
12 
14 
14 
.14 

8 
4 
8 

12 
14 
14 
16 
10 
12 
18 
10 
12 
20 

8 
9 

11 
12 
12 
14 

16 
16 
12 
13 
19 

369 
12.72 

20 
4 

FREE RES, 
MG/L 

1,30 
1.30 
1.30 
1.30 
1.30 
0.60 
1,30 
0.60 
1.40 
1.40 
1.50 
1.40 
1,30 
1,30 
1.30 
1.20 
1.10 
0.70 
0.90 
1.00 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.20 
1.30 

35.1 
1.21 
1.50 
0.60 

FLUORIDE 
USED 
GALS 

72.6 
76.9 
72.2 
83.1 
62.1 
76.1 
74.8 
59.6 
63.7 
73.7 
58.1 
59.2 
59.9 
64.0 
71.3 
71.1 
64.7 
60.7 
66.2 
S8.4 
62.9 
51.4 
64.5 
64.1 

60.6 
64.6 
62.4 
59.0 
64.3 

1902.2 
65.6 
83.1 
51.4 

CALC DOSE 
MG/L 

1.24 
1.32 
1.25 
1.41 
1.01 
1.28 
1.24 
1.01 
1.05 
1.24 
0.96 
0.99 
1.09 
1.11 
1.27 
1.21 
1.10 
0.87 
1.29 
1.10 
1.14 
0.92 
1.10 
1,09 

1.03 
1.06 
1.09 

1 1.01 
1.08 

32.56 
1.12 
1.41 
0.87 

DIST. SYS. 
MGrt. 

0.90 
0.90 
0.90 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
0.90 
1.20 
1.20 
1.00 
1.00 
0.90 
1.00 
1.00 
1.00 
1,00 

• 0.90 

0.90 
1,00 
1.00 
1.00 
0.90 

28,8 
0,99 
1.20 
0.90 

ALKALINITY 
MG/L 

RAW 

0 
0 

16 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
0 
0 
0 

15 
0 
0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

58 
2.0 
16 
12 

FINISHED 

" 11 
13 
19 
16 
18 
20 
16 
16 
18 
15 
18 
19 
15 
15 
16 
15 
21 
21 
20 
18 
19 
15 
I S 
15 

16 
16 
20 
18 
15 

489 
16.9 

21 
• 11 

PH 
SU 

• - R A W 

0.0 
0.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.6 
0,0 

ao 
0.0 
0.0 
0.0 
0.0 
5.8 

0.0 
0.0 
0.0 
0.0 
0.0 

22.9 
0.79 

5.8 
5.6 

FINISHED 

7.0 
7.2 
7.1 
7.3 
7.3 
9.0 
7.2 
7.3 
7,3 
7.2 
7.3 
7.3 
6.8 
6.8 
7.3 
6.8 
8.9 
8.9 
8.4 
8.5 
8.4 
7.2 
7.2 
7.2 

7.2 
7.2 
9.1 
7.4 
7.1 

218.9 
' 7.55 

9.1 
.6.8 

FREE C 0 2 
MG/L 

RAW 

0 
0 

56 

0 
0 
0 
0 
0 
0 

51 
0 
0 
0 
0 
0 
0 

58 
0 
0 
0 
0 
0 
0 

56 

0 
0 
0 
0 
0 

221 
7.6 
58 
51 

FINISHED 

, 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

CERTIFIED OPERAT OR:JAMES MATTHEWS 

CERTIFICATE NUME ER:411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: MARCH, 2000 

DATE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

WATER 
TREATED 

XlOOO 

1050 
1033 
1036 
1093 
996 

1071 
1036 
1022 
434 
574 

1001 
953 

1024 
0 

871 
1018 
1002 
1086 
1010 
1065 
1084 
1048 
1042 
1040 

1089 
970 

1069 
991 

1108 
981 
997 

29794 
961.1 
1108 

0 

CHLORINE 
USED 
LBS 

8 
8 

10 
10 
7 

10 
11 
14 
10 
4 
4 
2 
6 
2 
2 
8 
8 
8 
6 
8 

12 
4 
8 

12 

12 
8 

11 
11 
12 
16 
16 

268 
8.65 

16 
2 

FREE RES. 
MG/L 

0.80 
1.10 
1.00 
1.00 
1.00 
1.10 
1.00 
1.70 
1.40 
1.00 
0.40 
0.30 
0.90 
0.50 
0.30 
0.70 
0.70 
O70 
0.70 
0.80 
0.70 
0.60 
0.80 
1.10 

1.10 
1.10 
1.00 
0.80 
1.00 
1.20 
1.10 

27.6 
0.89 
1.70 
0.30 

FLUORIDE 
USED 
GALS 

59.3 
73.2 
53.1 
64.1 
59.7 
64.5 
69.5 
58.2 
55.4 
57.9 
66.3 
54.3 
50.2 
27.1 
44.8 
58.7 
58.5 
67.2 
59.5 
67.3 
68.9 
63.4 
63.6 
59.5 

65.2 
59.2 
59.7 
59.3 
63.2 
55.0 
64.2 

1830 
59.0 
73.2 
27.1 

CALC DOSE 
MG/L 

1.01 
1.27 
0.92 
1.05 
1.07 
1.08 
1.20 
1.02 
2.29 
1.81 
1.19 
1.02 
0.88 
1.00 
0.92 
1.03 
1.05 
1.11 
1.06 
1.13 
0.97 
1.08 
1.09 
1.02 

1.07 
1.09 
3.00 
1.07 
1.02 
1.00 
0.97 

34.49 
1.11 
2.29 
0.88 

DIST. SYS. 
MG/L 

0.80 
0.90 
0.90 
1.00 
1.00 
1.00 
0.90 
1.30 
1.50 
1.80 
1.00 
1.00 
1.20 
1.10 
1.00 
0.90 
0.90 
0.90 
0.90 
0.90 
0.90 
1.00 
0.90 
0.90 

1.00 
0.90 
1.00 
1.00 
1.10 
1.00 
1.00 

31.6 
1.02 
1.80 
0.80 

ALKALINITY 
MG/L 

RAW 

0 
17 
0 
0 
0 
0 
0 
0 

16 
0 
0 
0 
0 
0 
0 

16 
0 
0 
0 
0 
0 
0 

16 
0 

0 
0 
0 
0 
0 

19 
0 

84 
2.7 
19 
16 

FINISHED 

18 
25 
31 
23 
17 
18 
18 
21 
38 
18 
18 
40 
14 
15 
17 
16 
23 
23 
15 
15 
30 
16 
17 
17 

18 
17 
17 
22 
19 
19 
14 

629 
20.3 

40 
14 

PH 
SU 

RAW 

0.0 
6 2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.7 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
5,6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.8 
0.0 

0.0 
0.0 
0.0 
0,0 
0.0 
5.8 
0.0 

29.1 
0.94 

6.2 
5.6 

rFINISHED 

7.3 
9.2 
9.3 
8.6 
7.4 
8.0 
7.5 
9.3 

10.2 
7.8 
7.5 
9.5 
7.2 
7.4 
7.3 
7.1 
9.3 
9.3 
7.3 
7.0 
9.5 
7.5 
7.6 
7.5 

7.5 
7.5 
7.7 
8.9 
8.1 
7.3 
7.2 

249.8 
8.06 
10.2 

7.0 

FREE C02 
MG/L 

RAW 

0 
50 

0 
0 
0 
0 
0 
0 

60 
0 
0 
0 
0 
0 
0 

55 
0 
0 
0 
0 
0 
0 

48 
0 

0 
0 
0 
0 
0 

56 
0 

269 
8.7 
60 
48 

FINISHED 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

ERTIFIED OPERAT OR:aAMES MATTHEWS 

CERTIFICATE NUME ER:411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTILITY: TOWN OF COLLIERVILLE 
NAME OF WATER TREATHENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: APRIL,2000 

s 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

^ ^ f f l i ^ 

1057 
982 

1068 
1023 
1026 
982 

1095 
1071 
1034 
1039 
1027 
1022 
1107 
945 

1071 
1010 
1044 
1052 
1110 
1040 
1086 
1122 
1111 
1046 
1019 
1082 
1191 
970 

1104 
1007 

31543 
1051.4 

1191 
946 

S ^ B L ' O R I N S S S ^ 

16 
15 
9 
6 

10 
10 
14 
12 
14 
14 
18 
14 
18 
14 
10 
11 
11 
10 
8 

10 
8 

12 
11 
11 
16 
12 
10 
10 
10 
9 

353 
11.77 

18 
6 

1.00 
1.30 
0.30 
0.70 
1.00 
0.50 
1.30 
1.40 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.10 
1.10 
1.20 
0.80 
0.90 
0.90 
0.90 
1.00 
1.10 
1.10 
1.10 
1.10 
0.60 
1.00 
1.00 
1.10 

31.4 
1.05 
1.40 
0.30 

gi^£;^@»l;l!aORiPE^ 
^pgP» 

51.3 
55.4 
59.3 
50.6 
72.0 
68.9 
72.8 
68.6 
66.8 
71.1 
64.6 
63.8 
72.4 
64.5 
68.6 
68.6 
67.4 
67.3 
72.4 
68,3 
71.5 
72.9 
53.1 
63.3 
72.6 
49.1 
81.1 
49.1 
62.8 
62.8 

1953 
65.1 
81.1 
49.1 

^ I ^S 
0.87 
1.01 
0.99 
0.89 
1.26 
1.26 
1.19 
1.15 
1.16 
1.23 
1,13 
1.12 
1.17 
1.22 
1.15 
1.22 
1.16 
1.15 
1.17 
1.18 
1.18 
1.16 
0.86 
1.08 
1.28 
0.81 
1.22 

U 9 1 
1.02 
1.12 

33.32 
1.11 
1.28 
0.81 

i^mm 
Dipgs^: 

0.90 
0.90 
0.90 
0.90 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.10 
1.20 
1.00 
1.10 
1.10 
1.00 

32.4 
1.08 
1.20 
0.90 

l^AtiKAUINI-1?^^ 
$gg^j£SMG/^^|^S^ 

msmm 

16 

15 

12 

14 

57 
14.3 

16 
12 

FINISHED 

16 
15 
17 
18 
17 
16 
17 
15 
16 
17 
17 
20 
16 
19 
22 
17 
15 
16 
15 
19 
23 
21 
16 
16 
25 
16 
21 
24 
23 
15 

540 
18.0 

25 
15 

^ g f i H S l ^ S S ^ F M B r n m i ^ m 
d^mm\mm^. 

'^^!iiii^^\Mm^MMnxmuiMi\M 

5.8 

5.8 

5.7 

5.8 

23.1 
5.78 

5.8 
5.7 

--... 
7.3 
7.4 
7.4 
7.2 
7.2 
7.5 
7.3 
7.3 
7.4 
7.2 
7.2 
7.8 
7.4 
7.4 
7.3 
7.3 
7.3 
7,4 
7.2 
9.1 
8.9 
8.0 
7.3 
7.3 
9.0 
7.2 
8.9 
8.6 
8.6 
7.3 

229.7 
7.66 

9.1 
7.2 

49 

65 

59 

55 

228 
7.6 
65 
49 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

, 0 
0 

/CERTIFIED OPERAT OR:JAMES MATTHEWS 

CERTIFICATE NUME ER:411-31-0061 



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

MONTHLY OPERATIONAL REPORT 

NAME OF WATER UTIUTY: TOWN OF COLUERVILLE 
NAME OF WATER TREATMENT PLANT: WATER PLANT #2 

PWSID: 0000126 
COUNTY: SHELBY 

MONTH OF: MAY,2000 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

TOTAL 
AVG 
MAX 
MIN 

'^Mifl 
fi^S 

1098 
1040 
1158 
984 

1063 
1037 
1099 
1092 
1036 
1102 

967 
1115 
1074 
1072 
1089 
1056 
1134 
1181 
993 
982 

1099 
1171 
1019 
1200 

973 
1120 
1004 
984 

1053 
1195 
416 

32606 
1051.8 

1200 
416 

^gtgpQHL-ORINESg^tg 

10 
13 
10 
9 

15 
9 

19 
12 
24 

8 
12 
11 
14 
17 
14 
18 
16 
18 
13 
15 
14 
12 
12 
14 

14 
15 
15 
18 
16 
14 
2 

423 
13.65 

24 
2 

S i ^ 
1.10 
1.30 
1.10 
1.00 
1.20 
1.00 
1.10 
1.00 
1.20 
1.10 
1.20 
1.10 
1.10 
1.10 
1.10 
1.20 
1.50 
1.20 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 

1.20 
1.20 
0.90 
1.00 
1.00 
0.60 
0.60 

34.6 
1.12 
1.50 
0,60 

i^^'^ 

66.8 
69.0 
52.9 
58.6 
71.9 
71.5 
76.4 
76.7 
82.4 
65.5 
62.6 
64.3 
72.5 
79.0 
67.2 
75.5 
84.5 
76.2 
71.2 
67.6 
74.8 
71.9 
68.1 
72.3 

67.5 
71.7 
64.1 
71.4 
67.5 
71.1 
29.7 

2142.4 
69.1 
84.5 
29.7 

.̂RmomoEŜ MsMk 

^̂ S 
1.09 
1.19 
0.82 
1.07 
1.21 
1.24 
1.25 
1.26 
1.43 
1.06 
1.16 
1.03 
1.21 
1.32 
1.11 
1.28 
1.34 
1.16 
1.29 
1.23 
1.22 
1.10 
1.20 
1.08 

1.24 
1.15 
1.14 
1.30 
1.15 
1.07 
1.28 

36.68 
1.18 
1.43 
0.82 

SM 
1.00 
1.00 
1.20 
0.90 
1.00 
1.00 
1.10 
1.10 
1.00 
1.20 
1.00 
0.80 
1.10 
1.20 
1.20 
1.00 
1.10 
1.00 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 

1.10 
1.00 
1.00 
1.20 
1.10 
1.00 
1.00 

32.6 
1.05 
1.20 
0.80 

^ms^ymMmnmmw^iUfi^^^^wsm^sas^^i 
ŝm^mcsimmm 

asRAwas 

14 

17 

15 

16 

62 
15.5 

17 
14 

FINISHED 

14 
17 
18 
18 
18 
18 
19 
17 
18 
19 
22 
18 
19 
21 
21 
17 
18 
19 
17 
20 
21 
18 
18 
16 

19 
19 
17 
19 
18 
19 
16 

568 
18.3 

22 
14 

'm^misij^^m^\ 
mRmrn 

5.7 

5.7 

5.7 

5.9 

23 
5.75 

5.9 
5.7 

m^MGimm^ 
ijINiSHEC M f i A f t m 

7.1 
7.6 
7.6 
7.8 
8.0 
8.1 
8.0 
7.9 
7.9 
8.1 
8.0 
7.7 
7.8 
B.O 
7.9 
7.8 
7.9 
8.2 
8.0 
8.0 
8.0 
7.9 
8.0 
8.1 

8.2 
8.1 
7.9 
8.0 
7.9 
8.6 
8.0 

246.1 
7.94 

8.6 
7.1 

63 

54 

61 

60 

238 
59.5 

63 
54 

FJNISHED, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

/'CtRTlFIED OPERAT. OR:JAMES MATTHEWS 

CERTIFICATE NUMB ER:411-31-0061 




